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I contcropotary axiifil* Stanley lf\ Uliani 

1 lEsyter iiae a wide influence which U due to two 
distinctive features.. In the first place he has 
revived the worksJiop conception of tlie artist ^tbe artist, not as a lone 
wolf howling on Mifi fringes of an indifferent societyf hut as a roemher 
of a group of artists working together, pooling their ideas, cotnmani- 
eating to one another their discoveries and achievements. In Uie sec* 
ond place, he is an artist with a philosophy, a philosophy that assigns 
a particular function to art in life, and to the artist in the life of society. 
He has selected as his main mvdturo of citpresaion the CinderelU 
of the arts—the process of gravure, including in that generic term all 
forms of art which get their effect from the incirion of a groove on 
Sonic resistant material. It thus includes Dry Point and Monotint, 
Buzin Engraving and all forms of Etching. Gravnre in this sense was 
not always a neglected niodinra—the stature of l>nrer, Rembrandt, 
Goya, and Blake, to mention only four great aitistB, wouid be sensihly 
ditntniahed if we were to exclude Uicir engrnved work. But, for reasons 
wliidi Hr. Jlayter invostigstes in the second section of hU book, the 
art fell on evil days—ii began to be regarded ns a means of rep rod uc- 
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iitiii ralli^r timii lui an ortguml mo*Vuiiii of cxprosaioit. Wltk tlip iiilro- 
liuctioti qf nj»?}mnirai nwtUofh of roprwlurtioTi to the riiiictcoTifh 
turv, eTQO Itna me of tho mcflluiu fell into 

It m irin? that (larioff tho ae^iid half of liio oitiotooiith oontarj' the 
art of utdtiiig revived vritti t^oyou»ur ITatlvii aial WhiatliH', and 1 am 
&qro the aQthor ol this hi>ok 'would be the Ins^t main to liespiee the skill 
of etdiera liko Unnioj'oii, Ikluirhead Bottc aiiili Zorn, Tliey lacked, Low* 
ever^ what he r^ita udeqaate motive.'' aad thla brings us to Mr. 
Ua yl e r 'a philoaoidiy. 

In the loug historical perspective of art one trnth oaierguB clear!y: 
skill is not enoiigi). One hoars thril tmlay there la a Alutnp in the market 
for otchings—meaning the market for Frank Sliort and William Strang, 
Fittau ami Haig, Burridge. Bningv^'yn and Boim. There in un slump 
in the market for Rembrandt, Uov'a ur Blake, and the reason does not 
lie in the sufienor skill of these ariists. It lies in Ibeii' pidlosophy, 
whicli led them to lielieve that art was something more tlian a reHec* 
tion, however mihUe, of the phetioiuenal world—that il is tu some sense 
epiphenomenal. We can say that art is a critieisni of life, amt the 
ctchiiign of Rembrandt are rntidsiu in tJint sense. But Ha}ier goes 
beyond even this degree of th« epiplienomenal. Iti couunoii 'with the 
great maaters of the modem movement in art—Picaaao, ICIee, Moore 
—he heiievee tliat the objects of art constitute a distinct order of 
reality..‘*1 waut t(^ dtstitignhiJi llte pnrsutl of reality from the pursuit 
of objects," he vrrites. “to combine tuunediatu expeneiice witb experir 
ent’jj of the ituagination''; and imegimitiv'e esimrienco, he realises. Las 
depths ftiitl dimansiona that extend beyond the iudtviduat, that are 
racial ami arcbetypat and only to lie axpreased in syiulKiUc form. 

All this Mr. llayter Iiiiuaelf makes clear unougli in the pages tliat 
folloav He also makes clear anotJmr {Kimt which caiutol lie too fre- 
quenlly emphaaixed—the point that the erti&t, in his pursuit of reality, 
is using certain luslruumnts, eertaiti materials; and Unit Ibe sueeess 
of his pursuit depends on his exploitation of these means. There lias 
al'ways been an Intinmie eoutiectioii between tliv fuitcttoning of the 
plastic fmugiiuitioti and the manipulation of the plastic mmius. Poetry' 
is not Wru ready-made; it ia tnade in the process of birth, and the 
images spring from tiie plastic stream ilself, from the wrestiing with 
Wfirda. Tho Ruiim Is true of mustc and paiuLing, of any jjrt. From this 
point of view one might my that the art of gravure, before thu fonnda- 


tirni of Atelier 17, wan an art that bad never reali^ haJf its potentiaj- 
itica, Hayter and bin pupiln have tliseovered new processes and new 
{tosaibiUties in exiatiny processes; they have added new “values” to 
tlip art—values of texture, of ditueiuiion, one iiug;ht even aay color. 
Those are atl clearly desenbod in this book—described with a te<dinical 
enthuainani and preciaiou of detail which will inspire those wdio have 
never enjyraved before to a^piiro the necessury e<ittipment, and thpue 
who are already practiwl in the art to develop new phases of creative 
activity. 
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E kqbavjnu, the act of intising a groovy 
into Home rosUtant material, is 
found as early as tlie liret traces of 
h.mnan activity. Perhaps before speech had reached the point of de- 
veiopmenl when it could adeq^uateJy imparl command or describe ex- 
porience, tlie scratching of linos into bone, hom 1^ stone served as a 
means of conmmnicatuig Ideas and recording exporience. If we may 
suppoae that the first experience of a )ih^ as a thiit^ to N lirawn, as a 
record of a movement, could have been die trace of the passage of man 
or animal on a sand or mud surface (Fig. 1(13), tlie action of making a 
groove or a line of pits (as footprints) In a more resistant aurfacfl 
might be one of the earliest methods of recording experience, or ob¬ 
taining tlie pdwor to re-live an event. The action necessary to inciflo a 
trace in hard nmterial involves, even at this point, driving n sharp in¬ 
strument in the direettion of the movement—rather tlian drawing (pull- 
ing) it—so that the ’‘geometrie*' slmplieity of curvature, eansed. by 
the product of two factors only, the Impact of the tool and the resist¬ 
ance of the material, is found as unmistakahly in prehistoric engraving 
(Figs, 64,104) as in the eul vre make wHh ilmliurin today. 

The viewpoint of this book differa in many -mys from the tiaditionai 
attitude toward the proecaaea of gravure (which normally emphasizes 
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llie faitctioii of rtprodwiioiO . not so much n» to the fact tliol a nmn>>er 
of identical prints may be iimdo from the plate, bat as to its use for 
repr<wUictioT) in the scasc of a tranalation from ortgioais created ui 
another mediam. Although unf^aviug and etching with related proc' 
eases are rareJy used today for the commercial reproducttoxi of works 
of art (such as paintings}, the photomechanical process having proved 
cheaper and adetjuale to the popular taste in such matters, yet even 
in the minds of arilsts there remaltis tiie coimection with reprodoc- 
iton^ in recent times the reproduction of a drawing together with his 
signature lias sallatlGil many an artisi as on activity subsidiary to hie 
primary purpose as painter or sculptor. CommerciEilly it has enabled 
dealers to put on sale speclmesui of the hand of the artist, less expem 
sive than originai and unique drawings, liut which couhl be considered 
in some degree as orij^nal works of Uie artist. The distinction between 
prints invented, executed on plates, ami printed by the artist litmself, 
and those cut by an ar tisan and printed by u specialist, has been lost 
to some extent. 

if y own conviction la that engraving and the related tcchiuque^ con¬ 
stitute a very yalunble meditmi for originai expression. They have 
many features in common with the arts of design, painting, and sicnlp- 
tnre, but ]106 sck 3 certain resources of their own, together with certain 
definita limitations, the latter being by no means those that have been 
accepted trailitionelly for the last few centuries. It is, for iostonce, 
possible to produce in a print from a plate any conceivable texture, 
quality, or effect obtainable in drawing with ink, pottdl, crayon, wash, 
or even by mDana of a woodcut, w^ood engraving, or Uihogmpli. To 
what extent this is desimbte U, of couree, another matter. Beyond 
these resources of tlic medium Uiere are countless untried ways of ax- 
ploilbig eJfocU to be produced by the actual methods of preparing a 
plate: Lbe action of mordants, or acids in etching, the unequal reaist- 
aiiee of groimdu to attack by acids, the sensitivity of soft wax to pres¬ 
sure, of abrasives in eifwling variations in the printing surface, licsidos 
the uction of the cutting, scraping and polishing tools in. ^iry point and 
mezzotint work. The etching and engraving techniques have an enor¬ 
mous poteutial v-ocabulary of expression, the greater part of which is 
praciicaiiy unknown; until very recently only a few cxcoptioual artbfa 
liave employed it at all, and then only at long intermls. 

1 hope in thU book to indicate the dircctioDa in whicli this vocabulary' 
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iff es|]r«ttsion nuiy be amplified, "without pretending to set Umita to 
tbetr extension in the fntore. 

The in'tfention of a nieliiod of execution cailn mostly for ingenutlyi 
nod fluv generation can produce The appropriate inventions, if the need 
for tliein is »nfiiciciitly urgent, 'tlie development of new tedmlques of 
engraving and etciiing In the last twenty years hears no witness to tlie 
real capacities of those eoncemed iu it; the demand was lacking, Com¬ 
pared with the fantastic growth of tcofiniquos in the natnral sciences 
in the last century, their aclUevement i» indeed quite modest. It has 
been the fashion to divorce the arts from scientific development, but 
I feel that this is an error. The activity of the artist, like that of the 
philosopher, euiltraccs every action of the haman spirit: the methods 
by whieh advances in technique and domination over scientific fact are 
made are very siuiilar to the methods of the artist. Man rediscovers 
rather than creates; the nncoiisciona activity of research depends on 
tlic recognition of a pattern previously established in Uie mind of the 
researcher. 

Since the nineteenth century man's increasbig consciousness of and 
po'wer over space (in physics and nmtlicmatica) has been rejected iu 
ne'vr and unorthodox methods of demonstrating space and time graphi¬ 
cally, The “picture plane,“ a sort of window (Fig, 1), that theoretical 
surface heliind which one might produce tlie illusion of timeless and 
nniDoving space, Tvas attacked from several angles. In some cases ele¬ 
ments ware made to pass through this plane, or to appear before it, 
such as the cut-out reilef forms of Arp, or the coUages of Picasso and 
Mir6. In other cases the complcie ratsou d'etre of the picture "was 
suspended in it; in still others an attempt was made to deatioy the 
“window” aiitircly. Attention which had heeu coneentrateil upon the 
objects end their represautatioR, was transferred to the relationship 
batwaon the objects and their movement iu space. Many properties of 
matter und space, whicli had hecn representeil diagranuimttcaily only 
by the sricntiai, found their expression in graphic and affective forms* 
The new aspects of psychology suggested to the modem painter a fresh 
sense of his ratationship to Ills work, of its function ami of its stgnifl' 
cance to the rest of hnmaniiy. 

Particularly in engrartug, "n’hicli is essantiaity the art of the line, 
of the line in three-dimensional space, it became necessary to exploit 
the enormous possibititics cf indicating the properties of matter, force, 
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Fl|j 1. ''Witiditifv" Plclvr* PIhiih 































motiiMi. and Space. In the metiwls uf etching, the arrangement of trana- 
parcnt webs to define planes other Uiaii the picture plane, often no 
bnj^r f>aranel to iU of surfaces having tenallm or torsloiit and the tntor- 
peijetration of transimreiit surfaces, could more easily be realijsod 
tJiau in tlie usual leclinMUies of painting. Hv mentis of the hollowing- 
out of spaces in the plates [or thiJlbig holes through them) a projec¬ 
tion could be made in front of the picture plane of the prim, in this 
case ropreaented by the unworked surface of ilie plate. Pcmt« made 



frr^m fiftccnth'Centnry plates intenderl to decorate boxes show in the 
four corners the white relief projectious caused by the rivet boles by 
which the plate would have been e^nred (Fig, 2 shows auch a rivet bole 
at the top of Ihe plate); aueb prints were acceasitile to artbts over a 
period of four oenturieb, but it is not surprising that Iho affect wa& 
never used by ihenL Until the iiistoricol necessity for breaking through 
the picture plane arose, such eflecU not only were of little value to the 
nrtisl, they were definitely uiidoalrabte. Bin when it became necessary* 
to use this device for nrtieilo expreosiouf the method to produce the 
effect was at hand. 

In the practical part of this book I propose to describe as exhaus¬ 
tively as possible what is done to obtain a plate which is to produce 
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certain qualities wliea printed tn that part, hcfwevcr, which deals with 
tediiuqnes of expression and projection (which will inevitably become 
involved to some extent wiUi techniques of tti(night and methods of 
aeccBS to the imnginalioiO an aeenmption will be made which ahonld 
tw defined riglit liere, 1 inteml to ftBenme that there exist* a general 
troth, as a commoft value lioyond the control of individual desire or 
speculation; bul that objects, tliiugs in the plieiiomeual world, have an 
Older of rcaiity which is less concrete than the realitj’ of a hun^ re- 
arilou to Ihem. And I want to distinguish the purunit of reality (the 
reality i)f the first order) from the pursuit of objects, and to combine 
the inmiediatc experience with the experience of the imagination, which 
1 should like to consider a* the trace or |■eeol^d of assimilated previous 
experience, not necessarily raatricied to tlie immediate hfeUme of the 
individual. 
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nORKSDOr r£/UV.VI*VC - MATEtUAMS vi.VD 
E^MP.HE^T - PRERvtJttTIO.V OF TH£ rlATE 

L4tOUT VF THE WOHIiSBOF 

For convooicnce of workiiig in plate media liiree 
areas should b« allocated in the avuilable space; 

a) ‘PTorA: Boom: Soom for drawing, wording on plates with needles, 
burins and other tools, for stopping oat, etc, 

b) Etchinff Room: Space screened off or remote fretn the room 
above, eqnipped with nmniDg water and furnished with acids and 
acid baths near the window or ventilation, heater for lading gronndB 
and, as far away from it as possible, a cleaning lablo with a hre ex¬ 
tinguisher new to it, 

c) Fress Bocm: The prmllng room, with press, hotplate, intdng 
slab, another glass or marble slab for grinding ink, tables carrying 
wet paij^r pressed bettreen glass slabs, blotters for drying prints, 
and a cord for hanging up blanhota to dry. 

The ideal arrangement would be three separate connecting rooms 
80 that one canid pass from the work room to either the etching room 
or the press room, and for wetting paper and cteaoing plates from the 
press room to the etching room. The plan (Pig, 3 ) has been drawn for 
a single room with partitions to isolate tlie etching room from the re- 
maining space, os this sudidently demoastralea the requirements. 
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a) IForfc Rfiom: Tl»» spac* must hav« al least one lafg^t extremely 
firm talile vilh footl Uglit from a window, or artificial liglit falling 
upon the working position, from Uifr left Bids. A diffused light U prefer- 



f>atir 





Fig. %. Lnfy^ui^ oi Warlailiop, 18' x 3fK 


able to avoid any glare from the plate surface, and to make work 
through grounds more visibla. Kear to the table, racks and storage 
space must W provided for tools, stones, brashes, and vamiahes. A 
separate table, not to be used for work, for handling proofs, and a 
cabinet with deep drawers in which to store prints are aliio uaofuL 
b} Etching BvOjh: The place where acids areHo be used must be 
well ventanled, as nitric oxide, hydrogen, chlorine and solvent vapors 
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nre gii'ffn off during operatioiua. A draming table leading to a slab 
is a coiiTenient place for tbe acid bat ha. This should l>a coated with 
aapballiini or other acid-proof matoriaL A aeooud sink is vary useful 
if Touch work is to t>e done: this should be kept scrupulously dean and 
reserveii lor wetting paper and clcatiing plates and hands* If the <dean- 
ing table, preferably glass-topped for cleanUiiess, is in this section, it 
should l»e afi far as poSi»dde from acids, as the spray from them will 
affect plates and tools, and from flame or heaters, (hie of the fire ex¬ 
tinguishers ehould lie orer Ujis table. Storage b provided near the sinks 
for acid bottloB, acid halhs, annnoida, whiting, water stone, dmrcoal 
aud abrasives. A good light is tieecloil over the sinks for cleaning, to 
control biting, and for grinding. 

c) lioom.' This is so organised that the printer shall use the 

mininmin number of steps while working. The hotplate with the inking 
slab should l>e at the right; then, towards the left, the bod of the press, 
the wet paper, and the blottois for drying prints. It sliould he possible 
to reach the bed of the pre.^ss from the hotplate by tnniing around and 
taking no more than two paces. In the arrangements shown, the hot¬ 
plate, the r plfiiig slab and the gauze pads, blotters and wet paper, form, 
with the press, three sides of a square in which tlie printer moves, the 
fourth side lieing occupied by a window. Thus the light falls from the 
left while the plate is being prepared. It is tlicii placed on the press, 
wet paper is laid upon It with clips, blankets are laid down and the 
press iR turned. Then tlie proof ie lifted and placer! in the blolters, and 
the plate is returner) to the hotplate for re-inkiug. If the exit from the 
press room is near to the sink for cleaning and for wetting papers, 
Ihis is coiivenleni. Though is needed on the plate heiug inked and 
on tlie press for the placing of the sheet, the paper taldo needs less, 
as proofs can, if necessary, be examined on the bed of the press. Storage 
must be provided for inks, ink-making materiala, nils, pigments, muUers 
and so on, remote from the press; it must also be supplied for paper, 
which can be stowed bencalli Ihe tables, and for blankets and the clean¬ 
ing rags for the press. 

H.4rEIU.4L.S A»D gtft'If.MEVT 

Plates 

The plates are of copper or ziuc. 16 or 18 gauge, rolled, or hammered 
as hard as possible. Copper which has been recent]y heated and cooled 
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la sofir ttn<l the cryatallizatloji of the metal hai» to be re-eataliliahed by 
hoinmertng or i-oUioa:. If the plate ia bammerwl the oryatalliialion ia 
aftlablislied m all directiona, if rolled, in the direcdoit of the passage 
of the plate. A rolled plate, however, if left tuitouchecl for many yearB, 
l>eeoiiJGa as hard as a hamiDerGd one. This cryalalline structure ia im¬ 
portant as it is e.\pflsed by certain manners of eleliing and alao affeeta 
the cutting of a burm. At one tinio platea were scraped by hand with 
a sort of ad 7 ^ which removed a long ribbon of metal from one end to 
the other: they were then ground level and finished with a buff and 
jeweler's ronge paste: today they are ground niecbanically to a level, 
often by a nmebine holding water stones in a device like a human arm 
v'lth too rods coniR-cting the holder to a single rod moving up and 
down Iho plate. 

In France, Atelier 17 used plate.^ which were slightly dulled as this 
was fouiwi to avoid glare, to give grounds a better hold and to permit 
drawing on the mirtace with a pencil. In the tfnited States, where these 
depoliflhed plates are not available, we eomelimes sponge the platea 
with ammonia, or etch them for about a minute in Dutch mordant. 

Carborundum pounder, No. 150; used for roughing up the surface of 
a plate and, with a flatiron, for the carbograpii method as mmotmt; 
^0 used for roughing glass slab for ink grinding, and for preparing 
the mailer. 

Itotten-stone powder, for repeliahing plates. 

Water of Ayr stone (Scotch hone), uaed with water for replanlng 
the surface of the plate. 

Snake-stone, used as above, leaving a smoother surface. 

Willow charcoal, used after or iustead of the snake-stone as the sec¬ 
ond stage of repolishbig a plate. 

Emery paper. Nos. 0000 and OOOOOO, nsed in the final stage of re- 
poliel^g a piate, and In repolisfaing bumialiers and scraper faces. 
Put% pomade, rouge and tallow, osed with an oil rubber of rolled felt 
or canvas for finishing a plate to a mirror surface, 

Emery wheel and buff, driven by h-p, electric motor, for regrind- 
ing and repoUshing plates and tools by mechanical means rather thait 
by band as above. 

India oil-stone (Norton hat No. 1B64), having fine and coarse sides, 
for sharpening tools. 
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Wi™ limsli. for ^loaning liues rtiitl, in •Kvirr ctrliing antj ijry 

|K)Uil) for soralcJiiiig plates. 

Tools 

Files for Iwveliug edge? of plates. 

Sprayer for fixative or air-limsfej used in atiuatiat and bitten-surfae** 
etcliing to stop gradationa. 

Scraper, tritmgaljir sectioiv for renmvUig errors, aiul prwlnciue cer¬ 
tain textures ou the plate surface 4 A)h 

SunustiGr^i of steel or agate, uf apooit or con Leal fonn, for repoSLsli- 
ing corrections or lightening surfaces in the plate in atjiiatiuL, bitten- 
surface or mezzotint (Pig.4B). 

Pin vise {to bold IooIb frnm 0 to ineb), for phonograph needles or 
other small tools (Fig!4C). 

Hand-vise, for handling plate 'M.-hile liou 
Bench-vise, for tool making 
Needles and point? of various aizea. 

Edioppe, a needle ground to a diagonal face to ^ve a cutting edge, 
for re-needling across worked surfaces {rig.4D), 

Stylus of hone, wood, cactus, etc,, for working through soft grounds. 

Leather comb and steel comb, sometimes used to work through soft 
or hard grounds. 

Burins, square or lojtongc-section, sizes from. 7 to 10 (Muller), for 
line engraving on copper (Fig. 4E). 

ScoTpers, half-round and square s^iou, sizes from 54 to O, for re¬ 
moving hollows to print as raised whites on the proof, or to produce 
certain textures and qualities on the plate (Fig. 4F), 

Rollers 

Wooden rollers, covered wdth fait or carpet, used in inking intaglio 
plates. These should be sealed or kept in linseed oil to avoid hardan- 
ing. 

Hard rubber rollers, used to replace leather rollers in laylug grounds, 
and for certain ways of printing from tlie surface. 

Soft rubber rollers, preferably synthetic to resist beat, also used for 
iukhig and for laying gronmls. 

Gelatine rollers (brayers), for typograpluRnl printing. 
Lcalher-over-fclt-over-wood rollers for laying grounds, separate 
rollers being kept for hanl and for soft grounds. 

Dabliere (tampone) of rolled rag, or 'waah leather stuffed witli cotton^ 
used to replace the rollers for both inking and laying grounds. 


32 


Press 

Jliiest pure wool w'oveu roller clothe sizes for plutce to lie 
priiifedt in 6ets of three or four. One of each eet to be Tery close 
woven (Hue **pwim-clothas it will lietermiue Lho tc^rture of tJie 
print. 

Blotters, white, of stifhcieut siSic for drying prints, paper for print- 
ingr, plates, ek*., 24 iiuilics by 40 tiioha» it A good tke. 

Btarirhed t&rlatan to remttve ink from the plate in pnntinghitagUo; 
it thotild have uo grit and not be hard enough to scratch Uie plate. 
Cotton gauxe, uusfarcltod, for refroossoge in printing. 

Wax papier, to protect felta in trauafemug texture to soft-grounded, 
plates, and to wrap plaleii for storage. 

Tissue pafwtf while, to place Iwtw'oeD proofs in drying and storage. 

<jlaas slabs, preferably t inch thick, or a box lined with stainlosa ateel 
or zinc for pressing wet paper. 

Sponges, for wetting paper. 

Brushes, one soft for hruahing paper surface, and another for clean¬ 
ing ink out of lines in plates. 

\Miiting, ill block and powder; block for cleaning hands in wiping 
plate ; the powder for degreasing ptatea with ammonia before laying 
hard ground. 

Inks 

Olaaa or marblo slab (or litho stone} for grinding inks. The surfai-o 
should be ground with oarhonindtmi nt times to keep a toolii cm it. 
Glass or granite tnullor, for griiuUng Ink. Its surface also should be 
ground at times. 

Cone grinder, driven by hand or, if electric, with slow sliced. Tliis 
replaces the huud-grinding of ink only if useil carefully to avoid heat¬ 
ing by loo umrii friction. 

Raw cold-prcssed linseetl oil for ink-making. 

Piute oil (burnt limtecd oil) for Intaglio ink. Tliia oil Ls made hv heat¬ 
ing raw linseed oil at its boiling point for four to sis hours when a 
violent oxidation occurs during which the oil usually takes fire spon¬ 
taneously. I^licn cool it is greenish in color, very viscous, and has a 
cfiaracteristic smell of acrylic acid. 

Litbo-varnish, slow drying, used to give consisteucy and tranapareney 
to colors In surface printing. 

Snn-tbickened oil, Venice turpentine, siccative (manganese or cohalt), 
used in inks for different purposes. 
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Pigments 

Frankfort black, xwcd ui making ink for intaglio, ia n UgUt pigttit'rit 
with great absorption of oil, mndo from ntlcinod! wUo lees* contain¬ 
ing conaixieTahle iron 

ifoir &IMIJW (French black), a vory deiwe pigment, mmil with Frattfc- 
fort to make black for intaglio. 

Fine vine black, similar to boi»io, uaed to replace it. 

Lamp black, oae^l in makiog Ink for surface printing. 

Variona powder colors, for grinding inks for intaglio and surface 
printing. 

Grounds 

l$topping-out varnish, a saturated solution of resin in iikoholi used 
for recovering tlie plate in etching, 

Asphaltuni solution In turpentine, benaenc, or lacfiiier solvent, used 
for recovering where a very long bite is needed. 

GUsonite povnler (dry aspbaltnm), need in making grounds and 
varnish. 

Beeswax, used in making grounds and in edging big platca 
Axle-grease or tallow, used iu makitig soft grounds. 

Colophony resin (damar or mastic), used in inakuig grouuds, in 
powder for aquatint, and varnishes. 

Hard ground, made from aaphatlum, beeswax and resin, for coating 
plates for etching; often smoked to haivleu. 

Soft ground, made from liard ground with Vi to ^ quantity of tallow 
or grease, or for cortain pucji>oBes from wax, resin ajid grease only. 
Used for transferring pencil trace, direct drawing with stylus, or ini- 
presfiiona of texturee for etching. 

Solvents 

Gasoline for removing grounds, vatnisli, or inks from plates and 
cleaning press, hotplates, etc. 

Bemseiie, turpentine, alcohol, ddoroform, ether, acetone, lacquer 
solvents, kerosene, for removing grounds, etc,, and making liquid 
grounds, varnishes, etc. 

Lye (caustie soda solution) for removing dried-in ink from plates. 
Syrup, sugar solution, glycerine, gamboge, gum arabic, soap, for 
making lift grounds; they prevent the ailbeaion of a ground to tlm 
plate and cause it to lift with warm water, 
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Acids 

Nttnc «ciil (IINOi), tnixe^t will) 2 pftrl« of wnter and some copper in 
soiatum for ctchuig copper, or mixed 'vitli!(} to 12 parts of water fox 
etohing ut)c> 

IJyHrocldorie aeut (muriatic aoid: FICII, ui)Dd wilt) a Haturated u>lu- 
tioa of potassium clilorata for ctcliiug copper. 

Potassium chlorate (KClO*). 

Outch mordant, a solution of potassium chlorate with 10 per cent 
hydrochloric acid, for etching vary accurate work on copper. 

Ferric perchloride (FeCh), in solution in water, ttse<l for etching 
copper. 

Olaas^stoppered bottles for storage of acids. 

I'iard'rubher, glass, porcelain or enamel add-baths. The latter will 
only resist adds if the surface la intact. 

Rags for cleaning and polislung 

A few addresses of supply houses both in the EJ. S- and Great Srltoin 
might prove useful to the atudent: 

In the OuUed States all tools and materials may bo obtainod from 
any artists' material store or jewellers' supply house. E, C. Muller, 
Engravers* Tools, 61-63 Frankfort Street, Jfew York 7, N, T., and The 
Cronite Co-, Inc., 3a Park Place, New York 7, N. Y., carry everything 
needed by tlte graphic artist. Special addrej^^s of dealers In rolled and 
hammered plates are mentioned in CImpter 3, page 55. 

In Great Britain the following specialize in anpptiea: 

ICimbers Supply Service — Process Materials 
44 ClarkenweJl Qreeu 
London. £. C. 1 
(carries everything) 

C. Roberson & Cd. 

71 Parkway 
London, N. W, I 

(tools, copperplates, grounds, etc.) 

T. N. Lawrence 
4-7 Bed Lion Court 
London, E. C. 4 

(tools, copperplates, inks) 

Buck & Ryan Co. 

310 Eueton Road 
London, N. W, 1 
(gravers and tools) 
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DHY rOiJVT /UVO mEZXOTIST 


DKt POIXr 

Perhaps because of Its apparent simplicity, dry 
pouit—the dlr^t scralclt of a point on a metal plate—b often llie Ural 
method attempted by the beginner. The tools and the equiinneiit needed 
are few and not olaliorato; a plate^ a point, and the means of printing. 
As 1 shall e:cplam, however, the apparent simplicity of ths modium ia 
iUttaory. The degree of manual dexterity demanded ia higher than that 
asked by any method except line engraving, and conaiderable experi¬ 
ence is required before results can be foreseen. 

As has been shown in the introdnetion, intaglio printing is normally 
made from grooves or pits In the plnte so Lhat the mk stands up in 
relief above the surface of the print, tn dry point, bowever^ the actual 
part played by thogroove which the needle makes la tnsiguiiicaiU. The 
biirhf, those ftmiges of metal turned up at the edge'of the aoratnli, are 
chiefly reaponaihle for retaining ink upon the surface of the plate when 
it is prepared for printing. Thus, when pressed into paper, the lines 
will Mot be viaiMe in relief above tile surface. 

A dry point print can usually he iden^fled under a magnifying glass 
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liy tb<^ tiiailc by tho burr in Uie abeet of paper and by the 

soft mjlor. This color la due to the fact that tho bulk of ink in the lines 
is lesi thnn it is in MiigroTing, and therefore actunlly appears leas 
black. Furthermore, where the color of the etched and engravod line 
appears cold, that of the dry point line is warm. The printing methods 
are the same as tlioee for the printing of intaglio piifita, but it is iro^ 
possible to make surface or relief print# from dry point plates. 

Cupper plates arc most generatly used, although brass and steel have 
also l>eeti employed. Zinc, which allows the greatest ease in working, 
IS loo sofl, i’ossihty the very hard berylUmn'Copper alloy would pro- 
vi<]o an ideal plnte for dr^' point. 

To ukiA'c o p/(ife ih firy ptfint 

The materials recjuired are a steel, sapphire or diamond point, set 
in a wooden or metal holder, nml a copper plate, scraper and burniEhort 
as already described. As in all direct printing methods, tlie proof will 
bo a mirror image of the plate, that is, reversed from left to right. 

tt may be found convetiient to draw or trace on the plate, using a 
wax petieil, lithographic crayon or tracing through carbon paper. 
Should the suiface of the plate not be too highl}'' polished, an ordinary 
soft pencil may serve to mark the traces. It has also been found that 
a drawing mada vrith a bali-point pon can he transferred to the plate^ 
by wetting the paper and passing it, face down on the plate, through 
the press. 

A Hcrntch is made in the surface of tlie plate with the firmly held 
point. Should a number of these scratches ho examined through a 
magnifying glass, it will at once be apimrent tliat three quite different 
lines can he made, wliich are distinct even when made with the aame 
point and under the same pressure. Tiiis ia l>ecau3e It is the burr on 
the edges and not the groove itself which delenniue# the nuahty and 
strength of tlus printed line. The ihagrani (Pig, 7) shows these three 
typos of litie and the cliaraoteristtc angles botw'oon the point and the 
direction of the iitie which detenninea them. To obtain the Line ahowo 
in No. 3, the heavy, saw-edged burr roust be made with the point nearly 
vertical, otherwise tJie hnrr itself wDl bo undercut and removed, giv- 
ing the line No. 4. Tlie last line of the diagram shows how' widely the 
resistance to wear of these different lines varieB. The pressure of the 
press in priming, which is over 100 lbs. io the square inch, is carried 
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timmentarUy bj tlicue staw piiittlH tliut it ii» ubvionii ttmt tbuy will 
rapidly be beni down nr worn away. 

Tlie ]>i‘ohkn)i$ involvul in uinkiitg u dry pnini whk-H will curry oul 
tbe artist'ij intcntious exactly meau Uiat liie ordinary uctijoa of draW' 
ing, ifitli tha angle Wlwcfeii iioncil [jnitst atid jmper cnntumally vary-' 
lag, nmai W forgottaa (litlier IJxe point must be Iield fimaly and llie 
plate swung to make a curve, or elBC both hand aurt point niuat awing 
in the enrve lo be made. 

The last type nf liiie (No. 4) doea not print very strongly, llw effect 
is rather gray a? the trench is eJjallow, A diantoiid or aapphirc point, 
helii loosely, gives such a line^ making grays tike those seen in the 
of Faysape V*'baiu (Fig, S}, The doubled Une (Na 1) ia also vnltinble 
as a means of establishing grays. There is no reason why rulers, or 
mechanical devices to rule parallel lines, should not be employeil if 
needed, hut, in actual practice, I have found no need to use such heli>s 
in cutting a straight line. 

The progress of the work can be followed by rubbing a little print¬ 
ing ink into the surface and wiping it clear with tlie paint of tiie hand. 
If tile plate is exainincd in a mirror an approximate idea of the ap> 
pearance of the plate nill be oittained. 

It is, of course, possible to make textures of kinds other than shad¬ 
ing or i;rof,«-hatelling, although one rarely soea it done. Mauricio I^a- 
sansky, the Arsputine master, hn? perfected a methoil of driving the 
very sharp point, loosely hold at un augte, aguinsi iU direction, which 
causes it to skip and make short dashes or dots, tho interv^ais between 
them I Icing I’ont rolled to give a variety of dotted taxi urea. Tlie more 
acute the angle at which the point is held, the wHder wdll bo the interval 
hetweeu the dots (Fig 10), This effect resembles tluit of moEWtini, 
descrilied later, but the textures are variable and ^ro, in general, much 
bolder. 

^hotdd parts of the plate be found lo be loo dark, or certain lines 
to have been scratcliod too violautly, these can ho liglitcued by scraps 
hig awuy the burr with the scraper. It is easier to do this when ink is 
in the lines, as the effect is then liumediately visible. When a line has 
to be removed entirely, this can he done witJi the burnisher, particn- 
larly if no metal has been removed from the plate. 

It is not advisable to print any more often than is absolutctp neces¬ 
sary lo verify tlie ipiality of the work, as every print made from the 
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plat« will aUer tllt^ very elightly and iieil utiiTormiy, owing to 

tlio diflForeiil rosieUneo offered by Uiie* of varying ctiaracter, 

A wnc iilnte whicli* owluir to iU Boftnefls. begins to cbange from tbe 
very first iirint. on a welbworlted print. f?ive ten prints nearly 

ftlitte in 4|UitUty. A wall.worked eopper plate might give U^ty or even 
thirty, hut no itiore. tiy the nse of » nteel or chroniinm facing it ia poa* 
sibW* to atreugthen ilie burr so that it will aland tip to an edition of 
at to 1(K> prints, Irat of all llie media used, dry point is the one whicb 
Buffers most in tkc process of printijig, Witb experience it ie poseiblo 
to make a plate whirii, when worn by the first printingE and then eteel^ 
plated, will produce Ibe desired effect. One shonJd note that no method 
of printniaking is corronlly employed with less pi-ecision or more un¬ 
certainty than dry point, even on the part of the so-called maaters. 


MEZZariNT 

This method of making prints, invented in the uoventcenth century, 
consists, broadly, of roughening the surface of the plate with a tool so 
that enougli ink ran be retained by the surface to print a uniform black. 
It is clear that thU effect could lie obtained by cutting dry point lines 
in two or mote directions, close enough together to hold mk between 
the burrs. The tool used, the rocker (Figs. 12.13). has a curved blade, 
the undersida of which is cut with fine, chnwly set groovey. When this 
is rocked arroas a plate a series of fine dots, each carrying a small 
burr, results. 

To prepare a plate the roc-ker is ImM as sliown in Fig. 13 and the 
surface is tiovered in one direction, eacli rocked line luiiug worked as 
close as poasiblv to the previous one. The position of the plate is then 
changetl and it is worked across again in u direction ni right angles 
to the first. Then diagoiinb and parallels (o the aldea, four in all, are 
worked across; they will generuUy result in a uniform black. To ac¬ 
quire Kc^mracy in atUuning this black considerable praetieo is required 

Another a.nd simpler method of preparing a plate for the auiiic effect 

is to work over it with carborandnm stone in two or three directions. 

A group in Philadelphia has also employed carborundum powder 

worked over the plate with a llatiron. 

Then, with scraper and humisher, the markinge are slowly smoothed 
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awny, regEdning' haSf tones, various m-betwseii values, and it'hifea. Tlie 
acraper gives a clears harsh a^ciit whiijih doei! not prinf white imleas 
burnished, while the burnisher alone Boftcns and Hghteus in s lees 
precfae fashion. The dual cffnet can. have any degree of phutographie 
detail, and may resemble a charcoal drawing in <.>otor, but it has thai 
certain velvety softness charaeteristic of the dry point process. 

Employed with engraved lines or with previously etched lines, the 
method has been used by e few modern artistai but, oh the whole, those 
effects w'bich are characteristic of mezzotint are not those wliieb are 
sought by artists at ttie moment. Like dry point, mexzotuil weaii badly 
in printing and requires to bo steel- or chromiuiQ-facad before an edi¬ 
tion pf any size can he priuteiL 

For repairing or replaoiug tones which have accidentally been lost in 
working, Uie ronlette (Fig, 13) is used Together with burin lities, roll* 
iug. the burr being removed afterA'urds, was used in making the Itlns- 
trations for Georges Hugiiet's Ottjbrt^ Paris. 1932. 

The method of workiiig the background of the Apoeal^fpse £11 (Pig- 
15} could be descril>ed as meszotint, although it was done in a.autgle 
direction with coarse carborundum over the burin line. The iranspar- 
oncy of tlie work of the bundsher ou the tigure is characteristic of this 
method. 

The general principle of workbig Viack from a black or dark print 
surface to the lights I@ not, of course, confined to mezzotint, although 
it is I he characteristic of llm raethod. Plates which have been rough- 
cued to prim black by aquatint, soft-grotuid textures, or closely bitten 
lines (see J actiues Vlllou, Fig. 11) can he worked in the same manner. 




(IIPTEI 


Bl/JtfW EJVGH^IVI.'VG 


Of all the mcthodB 'wbieh can be used Ut produce in- 
ebiona in the autfaoc of a plate inlo which ink can he riihW and then 
printed under preasure, perhapa the cimpieat ia the direct cutting of 
groovea with a burin or graver. It must not b© forgotten, however, that 
no method by which metal is removed in order that a thread of ink 
^11 appear on paper can be canaidered as. direei and, although the 
principtea are atmple, uuuitery of the method demands tiie mi>iit aerions 
practice. 


Tflf TOOL 

Tlie burin (Fig. 4K) ia a short steel rod, square or loMuge'Shapisd 
brseclion on edge, the cud of which has been cut off to form a facet at 
HU angle of 45*' to the^ajus of the stem; the rml is ani^hl; mouiUed in 
a. handle. The tool ia bent near this handle, to make it caster to lift the 
point dear of the out, and Uie two nmlerraeea are ground perfectly flat 
and parallel- Process engraTers ase a tool of which two small facets 
have been ground off at the point. Thb tool, the same bi profllc as the 
artist's borin, prodnees a broader and more uniform cut, the tool being 


held at a (cireatcr angle of attack than the one which haa been ground 
parallel to the axis. 

The advantage of the tool, Gorrcetly ground for the purpose, is that 
infiectiona of the line van be produced witb very slight variations of 
the pitchr making possible a very sensitivity. The burin whleh 



16 . Sl'iitTpimiitg lh& fimin 


is square in seviioii is the most generally useful as it raises almost no 
burr on struigiit lines and turns with great freedom. The deep lozenge* 
seotioi) bnrin, the accurate setting of which is harder, turns with 
greater resistance and throws up far more burr, and is really only 
nticessary wlioti greater depth ia desired in exlremaly fine lines, lines 
as true as a hair or even less. With this tool it is quite practicable to 
employ lines % of Ute width of a hair, laying them 1000 to the inch. 
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Sharpening tht (ool 

WhoD a burin is the nxiderfa^es must be set perfectly etraigbt 
and parallel to the leiigth of the tool, and the edge between them must 
1«f absolutely sharp. This is achieved by applying great prossure to the 
blade laid flat on a level atone, wltli the fingere of one haiid, whilfi driv* 
Lug tlie tool diugonaily with the other i it must l>e held in such a position 
that the Wade coimot roll or turn. WIiojj perfuot, no refiectlon of light is 
visible from the edge between the two faces. It is preferable to rub away 
some of the outer surface sa the steel at llie core of the tool reinina its 
sharpness longer. 

Light straw color is the best temper foe a tool The end facet is then 
ground to an angle ot 45“ with the length, tlic tool being held hy the 
sliaft, as near the point as possible, ojnd rotated on tie level surface 
of the stone {Fig- IG)- (If the wrist U rigid while Uiii b lieiiig done 
a fiat sarface will be pnjdneed; if, however, there is movement of Uia 
wiiat a spherical surface w’iU result). 

The angle of 45^ has been found by eipericnce to be tliu most gen¬ 
erally useful for all purposes. The longer point, set at an angle of 
30"’, which is oaed in wood engraving, breaks too easily and will not 
torn freely without raising a burr on the line. The shorter point, at 
an angle of ie useful for stippling nr for dotting, where it breaks 
less frequently, but in lines of any length it shows a teudeney to rise 
out of the furrow with a consequent loss of control. 

Unless a burin Is ex.tre[nely sliarp, it will not make very fine lines 
(that microscupic tetraliedron of motnl which it should cut will Imt miss¬ 
ing entirely)! nnd the dmractuTistic responsiveness and flexibility of 
the tool cannot t>e appreciated. The keenness of the point should be 
such that, when rested ufiou a plate, the mere w'eight of the burin will 
make an iinpresaion, 

THE PLATS 

For hurin engraving copper is always used, in plates of IB or l€ 
gauge, preferably vrtlh the surface elighily duUeii Thinner plates are 
awkward to handle and can cut the fingers while being manipnlated in 
the process of printing, while tliinker plates offer no ndvantage and can 
strain or burat the paper under the pressure of printing. 

If the copper has been prepared by hammering, or if It haa been left 
undisturbed for many years, the orystaltization of the metal is estab- 
liabed equally in all directions, thus hardening the plate. This la a defi- 
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nito advantage in cutting. Sucb plutvii cost tliree times the price of 
rolled copper and can lie obtained from John f^Ilera & Sona, 6S West 
Kroadway, New York 12, S. Y. and The Cronite Co., Inc,, 35 Park 
Place, New York 7, N. Y. Conunercial rqUc<l oopjwr is decidedly softer 
in one direction than the other, the niolal crystalltzing in the duection 
in which it is rolled. More burr n'ill he ratted on lines cut in Llie softer 
dircctioiL and tlio dinnmsho<l resistance in that directiem results in 0 
tendency for the Inirin, on a curveil line, to run away, the hand lieing 
controlled to cut the linrdcr metal losing that restraitit nn unexpectedly 
encountering the ttoficr. Rolled plates may W Itought from C. O. Hus¬ 
sey & Co., 140 Avenue of tlie Ainerieas, New Y’ork 14. N. V., and Har¬ 
old Pitman Co., 1110 13th Btrect, North Bergvti, N. J, Sources for 
lolled plates iii tlrcat Britain have hoeii mentioned on page 35. Owing 
to local conditions houuncred plates $eem to l)c unobtainable at present. 

2iinc plates sliould never be used for buriii engraving, as the metal is 
soft and crumbles wlien pres&ure ia used against the tool Brass and 
soft steel are no longer aorlh using, as they lack the flexibility of 
copper, and the endurahillty desirahle for the printing of enormous 
editions can he obtained by placing a steel or chiomiuni facing on a 
copper plate. 

It will be found more coiivenieut to work on a slightly dulled plate, 
as this avoids the glare responsible for ao much eyestrain among en¬ 
gravers, and allows one to dra%v with a soft pcnril on the surface. If the 
plate b blKhly polished, sciTtbbiiig with a rotary movement utiing water 
and iinc' pumice ptvwiler (ordinary kitchen scouring powder will seixe 
if not too gritty) will piodtice the neciled cflfect. As in all printing proc¬ 
esses, the work on the plate will he reproduced in reverse upon the 
print. If this has not already Imnjo planueci, a drawing on thin, strong 
paper may be iraced over carbon paper, face upward, and the reversed 
drawing will emerge on the back of the sheet. Then, to transfer the 
dj'awing to the plate surface, this may Im pinned face down over the 
plate, backed by a sheet of white tranufer paper. The lines are then fol¬ 
lowed witli a liard pencil or burnisher. 


THE CVTTtlVC 

Tlic burin, prepared as described, should be held between the tniddle 
fingGr and thumb, the handle lodged in the palm of the luuid, the fore- 
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fingtir rwting over tlu* poui! (or Iwaulo U ou ttie [itttto), aoU (iio 

otliei' fingdrs should bo ouriod up to avoid Uiterfoiing'vrith the vertica) 
wo veil lent of Uie tool, 

Ln [‘titiin;?, Hit axis of the tool should reuinin vertveal. Sit feeing the 
table rliugunally, with the right elbov resting upon it, the plate on the 
Dtlge of Iho table, under the eye. Fiiipera do not need lo be contrneted, 
the preamire coming euttrely from the palm of the hand or from the 
thrusi of Iho plate moved by the other htuid, so tbnt there is no need to 
grip tlie tool wilJi luiy degree of forrje (Fig. 17, and Froittispiece). 
Working ivith the hand relaxed, the result generally Is more sensitive 
and expressive. 

It is most important that «o pressure be exercised by the forefinger. 
Forcing the tool down, into the furrow Increases frioiintu luid the 
coiiaequeut Innreaae ui the force needed to cut dGStroy:^ tlie sensi¬ 
tivity of the line: it us. In fact, like driving a car wUh the brake on. 

In engraving it is completely unnecieasary to strain Uto ejea. The 
proeeas engrnvera’ habit of working with a watchmaker's glas? in 
the eye is pointless lii tlic cane of odgiiial eugraving. lii the design, the 
line cannot be seen as it is heitig covered up bj' the hand, riwdtig to 
the angle at which the tool is heid, so there is no reason to strain the 
eyes by attempting to follow it. It is preferable to woik with uncoii- 
centrated eyes, the direction and depth of the lino being controlled 
by the touch alone, a far more sensitive and accurate control than 
that by vision. A difference of about 1/100,tKXi inch can he dlstinclly 
fell, aithough such an interval would he quite Invialhle to tlic eye. 

To begin, the point is engaged in the copjwr surface- with a gentle 
pressure applied to the liandle. the angle of sitack heing decreased 
until the Imriii moves freely. An increase of the augJa while moving 
will cause a broadening and deepening of the line. Always cut slowly: 
in the case of heavy iucioioiia, extremely slowly, so that although a 
shred of copper i/32 ineb wide is being removod, coinparadvely litlle 
force is applied. Any oUier procedure will result in tlm loss of.the sen- 
fliti’s'ity and flexibility of the line. 

Dnless the buriu is perfectly sharp it will lie impossible t.o cut out 
boldly Bgainst 11 h> resistanee of the metal witlmut liiudrance. 

Curves are produced by rotating the plnte, the burin hand moving 
very allgbUy, It Is iramedialely noticeable that where n certain pitch, 
flay 5** is needed to prcjduoe a line of a given force, a greater angle of 
attack, say 7", will be needed to give the same strength on a curve, and 
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Fig. Hitodfl liiid Biiiiti mi Flatn 





perhom aouhlo thv ajvgle or more for a very dose eurvo- OnkHs thi* la 
done llic buTio seoms to mu away. At first the Ugmaei will not realiM 
how much be ha? to rotate the plate to moke a curve; ho will tend to 
fialtciv and stiiTcn hia fonns. t^ince much of the biiriu work seen has 
been esecuted by people who hove uevor developed tboir «lnU beyond this 
pobit, burb work is often assumed to be cliaracteriftticnily atUf end 
awkvs^ard. Kxasgerutioti of the ligluneas ancl depth of lines and the 
boldness of curvature is advieahle for the beginner, to avoid the samC' 
ness whidi is the mark of an inexperienced burinist. 

At jhjft point, particularly if the furrows have lieea cut freely with¬ 
out following a trace made previously on the copper, the peculiar char- 
acterislies of Hie line of the burin should lie cousidereil by the IregimiGr, 
In almost every- method of makiug an image except sculpture in the 
ronmi, the execution of the work is carried out by the tininl tnoving in' 
depemlenUy (or, in certain eases, tbe fliigers alono), the work being 
sun'eyed from a certain distance, as though dissociated from the arliat, 
and the eharactenslir tunseuUr action is that of pulling, or^ as one 
saye, droit'in^. itow the line which has juat Iwen engraved was not 
drowa, it was driven: the aeusatlou of the engraver in making it is one 
of traveling bodily with the point forward m the direction of tie- 
sign. Then, owing to tbe rotation of the j>late. another tpality is felt 
The artist, identified with the tnoving point, roust orient himself in 
rcistioti to the changing positinns of bis design, just as a traveler ori¬ 
ents liiinself with relation to a position shovrii on a map. A ^^rther pe¬ 
culiarity of tile burin cut is the sensation of the ungraver, not of tracing 
upon a surface, but of cutting into the substance of the cepjntr, break¬ 
ing Ihrongh the surface, to which he afwo.ff, but never quite, retiiraa in 
the finest of hife Ihies. This seusatiou la not Ulmsory, for, as the lino, 
when printed, is definitely above the surface of tbe paper, the depth of 
penetration iufo the metal actuttlly involves a eorreapoiiding displace- 
niont of the tine iu relief above the sheet (Fig, 18>.. Thns a wider and 
deeper cut, crossing a Bliallowar and narrower cut, will print willi the 
former raissd above the latter, A photograph of an tmlnked plaster 
cast of an etigraveii plate dwno ns Irate s this clearly (Pig. 15), 

It might appear Uiut this provides a method of constructing a posi¬ 
tive, IhroR-diroensional space without nnibigiiity, hut the reality is 
less Etimple. A little experimentation will show that while a definite 
separation^ always remains, it is about as easy to see this effect in re- 
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fig iB. Enlirgi^inriil tho l^int d Ji hutm Lttip 
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vcrg« nft it in Hot U diro^-tly, Tluit is* tlio fuior Yme pan s«en aft 
well in fh>til of tlifr heavier line a« l>ehinil H (where, of irtmrse, it la). 
So our meaaa of eitpreaninit still rclaiiift Ihe altermilbu, the am¬ 
biguity whioh is fo'iiiirl in moat of tho “inlttglio*' prtioessea. There 
exiat, liowevcr, methods of thiB js^lnarwiion itt spacei a 

roiitid did, for iftslnnpo, niarbhig iho intcraootion of two lines of tin- 
Mjiial depth wetws, visually, to kuot thorn together in the same plane 
(Fiff. 105). 

The line to In? cut may be entered strongly, the burin utlaridng the 
|Jute nt a high angle, and then being lowerwl until movement com- 
ttieitees; or it may Ih? entcrcil with u very line traee, with the burin al- 
aiost liDriaoutal, ko tlial it is hard to define where the cut atorta, When 
eroasiiig another line a slight nick from tlie spine of Uie burin i& nuule. 
(See Fig. 19, upper loft-hiUid eornerO If nceessary this can be removed 
wLLti the bnrniaber. 

Line^ may he ended iu three different ways: 

(u) by withdrawing the tool from the cut* ajid removing the thread 
of metal from the 'Uttl with ilie wrapert thb results in a aquure-ended 
line; 

(t) by lifting the tool vigorously from the furrow, leaving b short 
pointed cud; 

(( 7 ) by depreinjing tlie handle alowly so that the line Incomes pru^ 
gresaively finer until it etuis imperceptibly: in this case, nh the resist¬ 
ance of the copper is diminishing progrewtivoly, ll becomes iieceesary 
tu hold Itack thu burin batnl cautiously to avoid slipping. 

When looking at u ]trint it is always jjosslhlv to see in which direction 
a line has been cuh lu eiigiaving, even more than in etching, the treat¬ 
ment and direction of a line have great ijuportance in i-elation to ex- 
prcBsitm. Tills niusl lx* decided (dcliberAtcIy, or when tile tool is fatiitl- 
inr, almost automatically) with a view to the purpose of the work. Thu 
ntoHl olenipiitary cut proceeds f rom fine to deep, the next one is uniform 
in foTco, and the third moves froiii fine to deep to fine agubiH They pro- 
dnee, respeelivoly, a simple straight lino, simple curves of uniform or 
regularly increasing curvature, and then more complex curves. Thus, 
if it is wiidied to Isolate au ohject in wdiite in an apparently dark hollow 
form, tlie procedure adopted to give thia effect resembles tUe action of 
a Honlptor In cutting away background to a line in carving, althongli, 
considered physically, llie*relief of the surface is in reality the Toverse 
of what ia perceivfl<L 
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It ta olmtras t)j»t aa aooiv aa any number of tuts aro uiadp in a plate, 
they will assume a relationship whidt will morllfy their ef- 

feeis. In a form >i» which 50 |wr cant of t!ie surfat?® haa bwa col mio, 
the reversal referred to above will always occur, lhal is, 1iie impression 
will no longer be of a series of black lines on white, for tiie blades will 
predouiinaie. Moreover the balance between them will seem more im¬ 
portant than tliat lietwetn tile actual cuts, and they will appear to be 
in front of the Even when mneh leas than 50 per cent of the total 

area has been engraved, if the blaek lines are connected and tend to 
sxvrrownd or isolate a while form, ihat form will.solidify at the espouse 
of the snrroiincliiig black. This is an sample of The Gestalt altenintion 
of object background. 

ll is possible, of courac, to niiike very short cuts wliich vnll function 
like dots. A clean triangular dot is made by driving the burin into the 
plate at ait obtuse angle and removing tlm aUred with the scraper. The 
fiicii dot, a two-pointod lenticular form, is made by engaging the point 
and jerking upward and forward. A round dot is formed by rotatmg 
Uie plate, a larger dot by rotating the plate against the buriu leaning 
to one sidej almost the only OL'caRion upon which iho axis of tlie burin 
is not kept vertical to the plate. It is also the only time when it might 
be desirable t« use a burin with on end facet blimicr tlian 45" i since 
dotting subjects the point to extreme strees, some engravers keep a tool 
sharpened at 60" for Ihis purpoiw alone. 

The infinile couibinatituis of dots ami lines, of differing length and 
thicknesa, permit the elafjoration of texture m the print. Equivalents of 
color can obtained by These textures, as by the use of etched Lines 
amt transferred textures in etching, M^bere it Is wished to end a sories 
of cuts in a previously made Ibife, a slight raising of the heel of the 
burin at the last nmnient before reaching the tijia will cause the point 
to click into the furrow, withnut any rbk of traveling heyoud it. Where 
it is wisbeil to traverse a Hue already made, a very slight depression of 
the heel will the cot to pass wilbout deflticiioiL One method of 

making u closoly linked line of arrow-head dots consists of dotting 
firmly in the furrow of a line already cut, than buniiahiug the spur- 
stiapcd burrs forward in ibo direction in which the dots ware made so 
iliat they will, to some extent, jscal up the furrow. This is valuable as a 
method of destroying a loo peraiBlciit lino. .It enables the engraver, 
also, to fill the end of a line that has been carried too far; though, of 
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1/X6 incL is qIioxxI tbc ninxinnirn by IhU mtiausi. 

As sfton us the uuiiM is est 11 hiifilled er jj siuaII pufiioii «f the 

pIMe iifls Itcen w'orUed uiii (.whichever method is udfiptetl), h priul 
shoiiM be made. Just iix many of these working prints, "stntcs," as 
they are c-aUeii, sdiould h*- lunde as are needed to follow the progrofiS of 
the 'work. There is no fear of wearing out (he plate m tx weU-eut ImriD 
engraving will prini 5IMt Impressions without steel facing. 

At this Stage serious errors' tnay he found in Uie plate. It is very 
simple to oorrecl them, anil every engraver should knowhow to do tUie. 
Otliorwise he will lie at the mercy of every nmdeut that may occur. 

dosepli Ilevht (Fig. 211, ^ “'y opinion one ol ilui greatest living 
burinists, had the gentle habit of inviting licginiiers at the first lesson 
to take a burin and make as deep o eat as poaaihle in liie plate. In 
tlieix etithnsiasm they would often break a point- ilv would then re¬ 
quire them to remoTO the gash so that he rouhi not detect where the 
correction had htM.ii made’ they often spent n week in obliterating 
that first jab. This may well liave iieen [ilanned to test the fortitude 
of the aspirant, but, actually, corroctioiia; should not take ho long. 

Very fitio lines mny liometimes bo removed by burnishing in the di¬ 
rection of the line until the copper fans closed over iha place entirely. 
The procwluxo, in tin* itaso of deeper lines, ounidsts of markhtg with 
calipers on the back of tlie plate, very neenrately, the position of the 
section to Iw removed. Tlien the plate ia hollowed out with the scraper 
until the tinea disappear, and the back b hnniruercd up nntii the face is 
level. This in done luoro rapidly liy gumming one or two thifdtneases 
of paper to the back and passing the plate, covered with paper, ones or 
twice through the ]ircBS, winch will a})ply enough prcfisure to push up 
the metal. The job is then rmished with Sci>teh stone and w*aier until 
the tnnrks of the scraper are removed; then, charcoal with w*ater is 
worked across the direction thal vr&s employeil for the stone. When the 
plate IE complete, tlie alight gray of the dtarcoal may be reoiovcd with 
jeweler*8 rouge, very fine emery paper, or any other polishing agent. 
Each ope rati on wtwat he perfectly completed before starling upon the 
uoxt. 

In the execution of a j>rojocl it may bo uecesaary to cstabliKli some 
trace of tt on the plate liefot'c stai t tug work with the burin. Although a 
tracing with white transfer paper may he used, the practice of draw-- 
ing (puiUng) lines on the plate, and then copying them with the ihriven 





Fig. 21. )o«rph f tcivht) Algli< Kiikviuit’ (writ, c< lOltl 












tool si»fs( iiiKiwirable, if Uie arliat b t« errivA ni anj- conception of 
the function of the burin in origiimtin|f u work of art liowcver, if a 
large or winpiex project b to be uudertnfceti, which requires the swing- 
tug of the plain in oTcry position in relation to the engraver, U is iieces- 



Fig. 32. Iku Hugo: Jctngk, IQ44. Engnvbig 


sary to have the relationships anil Ihe liirections mapped out. Otherwise 
the iloflign may be comed clear off the plate. 

Atelier IT Ims generally used the white-eon ted paper, applied over 
the plate, with the maiii elements drawn through It. The white traced 
line which remaiiia on the piale b useful for sUuaiing the design hut it 
most certainly should never he It is fortunate, in avoiding 

this, that the hnsadth of the trace, soiuetUncs len times that of the 
hurin Imes to tw cut, perroiu free construetion of Ihe design with the 
tool UseU. it is pCiBslble to draw with pencil on a slightly dulled copper 
plate, but aguiu it is most essential that the work should originate with 
the tool and ucd be transposed from a pencil trace. 
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The fiwt ftrUstfi wo know who made me of the btirin were goldsnuths 
■who worked prijoarily for the apj>aaranc« of the metal, rather than for 
any conseqneni print Althongh we work now with an eyo to the print 
rather than to the metal, if the plate develops beauty itself, the print 
al>fo will probably be'aatiafying'. It does not neceasArily follow, how- 
oii'er, that a plate which is not in itself handifomo will fail to give an in¬ 
teresting print, Imt this b exceptional. Ian Hugo's print, Junffte^ (Fig, 
221 i* esamplG of a plate worked first of all for the copper and for a 
prini only secondarily^ 
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ISTCHim BtTTEJk USE - SOFT GR0VSB - 
LIFT GROVSD 

THE SJTTJBV UK£ 

PreparaiioH of the grouted 

Tlie first step m making an etched plate ifl to obtain 
a coating on the surface of the zion or copper plate ^hioh wiU resist the 
action of acid. This coating should allow a poinl to penetrate ^tiiout 
imdoe resistance (with the conseiiuent pressure on the point), hut at 
the same time it should not orack or flake off in closely worked paa- 
^8. and it should, further, be able to stand up under the action of 
thelieid for many hoars, if necessary. It'is also nn advantage to have 
protective films that do not crystallize, harden unduly, or crack, wheu 
stored, M it is B.uuietimee necessary to prepare plates arid keep them 

for vears before eiposing them to acid. 

In the varioua products uEod for this coating attempts have been 
oiade to combiae all of th^ qualities. ActuaUy, few posses* them all 
The preparations comb m two forms: liquid varmahea and solid lumps. 
The most generally used composition conaists of 1 part reain, 2 parts 
bitumen and 2 parts beeswax. In certain colorless grounds a greater 
proportion of resin U used in place of the bitmnem The moat commonly 
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used min is colophoiiy, hui Danisr r«ain can nUo be Bmplojred in pre¬ 
paring a ifroimd. 

The grounds UHcd ui the seventfit-ulh century were niueh harder Uuin 
tbo^e Ufiotl ttHlny; ilioy 'were ofltTi tnixTures (foiitaining heavy Uaseed 
oil vhieh were hum/ «n to the plate, gWiag them an almost enamel-like 
hardness. The ttnils used to work through Iheae ground* were sharp 
cutting took of the type of Ihe echoppe ^rig. 4D), aEid the whole proc¬ 
ess of etching was looked upon as an easier and more rapid methotl of 
obtaining the effect of burin work. These grounds, however, bad the 
disadvaiitage that they wore less resistant to strong adds than the 
modem, softer compositions. Groamk dissolved in unt oil were also 
applied in liquid form and the vnlntik oil a'as driven off by heating tlie 
plate. The surface of some of these groumhs waa aometimes covered 
with a coating of white lead, applied over the acid-resistant illm, so 
that the mark on the plate woitld appear in bbek on wJiite, mlher than 
as the bright metal against the black of tlie bitumen. 

If a ground contains too large a proportion of bitumen the resvstaut 
coating cracks easilyj if there ts too much wax, it softammndcr the 
hand while worldnK and its resialance to acid U decreased When, as m 
very rapid hiling, the plate becomes warm, tlie edges may bubble or 
allow the add to bite under the coating. With liquid grounds if the d^- 
ing is extremely rapid ihere k a tendency to ernck; should the drying 
be Blower they are ofteu sticky, and have more time to pick up dust 
particles which weaken their resistance to the acid. 

Pri;pnrnfif>« of /Ac 

The plate, preferably slighlly dulled, should be cleaned with a paete 
of ammonia and wiiiting, or with acetic acid or alcohol to lake away 
any truct-a of grease, and then the cleutiiiig substance idionld be xe- 
moved witli running water. 

The W'atcr will spread over the whole surface of Lite plate with an 
mihrokon film which will only break if grease spots have taseu left 
there. Unless tlie Burface of the plate ia perfectly 
will not adhere and, when it is placed m the acid, It will lift off it, 

exposing the dirty ptacea. 

The plat® U dried by bcaUng it, without touehiiig the surface with 
the fingers, since traces of grease persist on the hands even after 
washing. 
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A quantity of Uw grcmnj is oti U> thi* in-iitMl pUle. For 

this tlie upper surface of the Uodt of vi-oa: is luscd as juiy forei|?n matter 
which him found its way into Iho hloch durhig its preparation wiU have 
sunk to the hottom. li ia nsiml Uj keep the ball of ground wrapped m 
fine so tliat any pari idea of grit which fall on it will be caught in 
the material. The outer surface of the ground miial also be kept free 
from grit or any other imparities 
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Ifext the leather roller (Fig, 23), free from dust, grit or fibers^ ia 
passed over the plate, liecoming coated with the wax aud distrihutlng 
it over the surface. At ibis point the plate is too hot to finish: in a 
ground applietl at This temperature it iii inevitable tlial bubbles of air 
sliouiil be left under the surface. At this juindure the plate sntfacc ap¬ 
pears fibiny. By moving the plate to the cooler end of tlie hotplate, it ia 
brought to a temperaturo which is just liearuble to tlie fmgi^tips, ap* 
pliefl lightly Iwlow the wlge of the plate, Tlie plate rolled at this lam- 
perature is covered with an even mnl snrfaee of a definite brown color, 
free from holes or babbles. 

If the plate cools too much during this operation the vrax comes off 
the roller in blobs, fte<heating will be necessary to take these up 
again oil tbo roUor, Should too much heat be applied the groumi will 
start to buru, a condition which is made obvious by lha presence of 
smoke, 
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The hand vise is then etuniped on one corner or «< Uie middle o£ <me 
side of the plate, as is convenient, nnd the plate, still hot, U passed, 
Tvitli the pounded side flown, over the flame of h taper (Pig. 24). care 
being lakeii to avoid touching the surface w-ith the wick or keeping the 
flame too long in one place wheuru it may burn the ground. Tlie soot will 
cnelt etilirely into the ground, Icamiig a brilliant black surface which 
becoiDEs duU black an e&oliBg. 
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During the whole process cure alioniii lie taken to proretH dust, flail 
from the sleeves, hair mid so on falling on the plate as the weak 
points ereated by sutdi particles in the surface of the wax will allow 
the acid io penetrate. It is well wortb-vrhile for the beginner to spend 
a few Itours iii thoroughly learning this process as it can be carried 
out very rapidly nnw the right temperature has iHfen found, and it 
has been realiiod thal the first essential for a clean plate is a good 
ground. The dahlfer, deaenbed on page 32, tnay he used instead of n 
roller, but It takes longer to prepare a piato of any smo and liie coat¬ 
ing deposited is more” irregular in thickness, as well as being gen- 
ernlly thicker, and is more liable to crack. 
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Thur<? ar© niaJiy liquid grounds suuUiirly couatiluted. The riiMpnals* 
litu same as tUt> 9 «! in iho »oUd grouiids, fire dissolvijd in ulher, clilor^ 
form or petroloum-otiior* Tli» simploat method of laj ttig Iheae liquid 
grounds is to pour a quantity of the filtered liquid over thu plate, lot^ 
ting it drain while jMUi riug the eicesft liadc iuto the hoi tie through a 
fuimeL Dust on the gurfnm of the plule or in the liquid must he 
avoided 1 have imvor found it as satisfuotqry for all purposes as Uie 
ground hud witli the roller, though a plastic haso vamiah, as used 
hy prdeesB Hook umkers, is vary reBistaut. This, however, also offers 
great reai&tftuee to the point in working. 

A pencil drawing of tlie suhjoet on hard'snrfaccd paper (tracing 
paper) may be soaked witli water, laid face down on the grouudod 
plate, and transferred with the press. For this less pressure is reqidi'cd 
than is used iu printing, one f*lauket being rcmoveiL The process does 
not damage tiie ground if it is dom- carefully. Tiie ^lrawing appears in 
reverse as a gray line on the black surface, and it can he followed with 
tjie point. 

Needling 

The needle, either a fiteel point in a wood or cork bandlft or, more 
commonly, a phonograph needle in a holder or pin visa, is held like a 
pencii, but rather mare perpcmlicular to the plato. In working with the 
neeiiic the weight of the hand provides S'ufficient pressure; too much 
fireesure, or too sliarp a pomt, produces a sliaky and unwrtam line. 
Should one have the ha hit of drawing freely from the elhow or the 
shoulder rather then with the lingers only, in the ermnped posit ion of 
the rested Jiand, the line will \ta corresjnmdlngly dearer and ftmer. Ae 
ir all etching processes tiie quality of the lino will he seen as if magni¬ 
fied, this quuUty has more imiportiuice than it w^TuId have in. drawing. 
A method 1 Imve found usefu] is to irail the second finger on the sur~ 
fncH of the plate (Pig. 25) as this tterves to uieady the hand in making 
limg sweeping lines. It ia, of course, important to avoid scratching the 
ground with the fingcrniiil. ilnny etchers keep U paper under Uie hand 
to avoid thie, as well as to prevent (he (softening of the wax by tlie 
warmth of the hand. 

It ia ileairabic to open up tins surface of the plate cSeariy; any metliod 
of laving Imre the parla of the plaic to he biiteu will serve. A cactus 
spine phonogiaph needle runs very freely and does uoi cut into the 
metal; a star wheel such as the tool used for tracing embroidery de- 
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Bigiia will give »iloited line ncd a or a niunlwr of neodiee heW 
in D damp can be oued to give a (teries of parallel lines. When the 
is MaioinecJ after needling: is oompletetl, the lines should mow 


Fig. SS- Ptiinl and P t^itn in erf S^kbik! 


dean metal If they are yellowiah or bro^'ii, there ^ probably a 
of the ground still in tUc groove and snch Unas will not start Jo bile 
as soon as the clear onea Often they will ofiou as a senes of dot^ 
geaeraUv broader than the finest line. Such faully work wUl not be 
conspicnoua In strongly bitten paasages, but will be undesirab e w ere 
line Unea are wanted. 

It is possible to carry out aU the work on the plate with the same 
point, IroBting to the acid lo produce all the variations of strength de^ 
aired, bnt to save Ume, particularly when protlucing the deepest hlncks, 
two or more points of dlffereul thidmeas and^ for very wide areas, the 
edge of the scraper blade, can be uaed Tliis can lie aeeu on Picasso s 
Vameusi au tatnbaurin (Fig. 26). 
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Here it gh.oultJ Iw) noted that « groove In the pUle, in order to hold 
ink so that it will print hlack, mnst iiave a depth proportiouaU: to itfi 
width. A hroadur lino muni be bilttn deeper than a fine line. If the 
furrow b too sliallow. ink will not he held in the eenler where b gray^ 
Hill apiiepr between two blnek margtnii, uti the walb alone will fctnin 
tlie ink. Swch a gray space is knowji to Prcneh etchers <i^ h rrene. 

fitting owd 5fnppin</'0H( 

There are two methods of pUuning the biting of n plate- In one all 
Ihc lu»o^ are ope net! up at once and tliffereitl parts of the plate are ex¬ 
posed to the acid for different periods by progresaivoly stoppltig out 
first Ihc fine Unee and thou the hcuTicr ones. In the oUier. only tla‘ 
strongest lines are marked first, exposed lo acid, the next in strength 
added, rehitten, leaving the first open, mid so on. 

The begiimer should reniember tlust stopping-out is a prmress o^f 
sealing lines agaiuet Hue add, and although he is using a brush he is 
not painting. Once line.^ haVo been hiltcn in a plare it may be aeeea^ 
sary to puss over thr™ three or four times; as the fust co»t sinks into 
the line, the second may fill it mid the Uiird may lie neede<l to seal the 
edges at the surface. 'Fhe use of a trauspareut reain solalion in stop- 
ping-oul has an advantage m that it leaver the finer work visible for 
comparison with the deeper bltmgs. 

Where white or tighttn- effects are w'auted in a closely worked pas¬ 
sage, it ia emipler to ignore them during the needting and stop them 
out. This perinib -vrork in wLito on black to be done directly. It is 
obvious that it wdU b« easier lo use the second method where fine 
lines pasu across lieavy Imes, as it would Ih? diMcult to stop out the 
eiualler Uiies without bhidciiig the otlieca. Similarly, where broad 
areas of diffeiont hut luiifonu Fitreugtb are to W biticu, the first 
method will lie uiere civtivenieid, Iii practice Ivoth arc it.wd according 
to I he requirements of the passage being workwl. Wit hout Btoppiug- 
out it is Htlll possible to produce wide vanatious in Hie intensity of 
liio luting in the acid hath. Gradations of strength over part of tiie 
plate can bo mmle by tilting the hath, with little acid in it, so that 
one edge, one corueri or half of the plate ia covered (Fig. 28), Then 
the pbte can Iw moved at intervalK, tlie acid agitated by blowbig or 
hy rocking the hath slightly, su that definite raargiufi are not made. 
It 18 clear thai gradations darker at the edges, lighter in the oenttur, 
can easily be mode hy this meihod. However, if a dark center is re¬ 
quired, uriih a light the plate can he covered with water in a 
bath aud concentroteil nitric add can be dropped on the center: as 
the acid diffuses in the water less aud less action occurs and a dark 
center, grading to a light margiii, b produced, 
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Before putting it into the acid the back of the plate, as ^'eU aa all 
scratches, errors, or poasibie weak places are covered with stopping- 
out rami ah. 


Adda vsed for topper 

1 part iiitrk acid to 2 parts water. Some copper should be in the aolu- 
tion or the acid will nut bite regularly. Either soine old acid can be 
added, or a copper ponuy dropped in for a few minutes until the acid 
is colored blue. This acid reacts with copper to produce bubbles of 
nitric oxide mia. 


Add med for dno 

This cooaista of 1 part nitiic acid to 12 parts water for a slow bath, 
and may be strengthened for heavy bitings. Hydrogen gas is liberated 
during the actioti of the ucid on llie zinf. 


It is most important to avoid any trace of copper acid in the aeU 
used for zinc, as sine replaces copper in solution, producing a 2n-Cu 
couple w'ith an electrolyte Iwtween, The electrical current geueratetl 
will break down any ground so limt vt finally peels off the zinc plate. 


^ p rttiHfiM of Arid Ufith tor ■ Bittng GndAiKMi 
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2 parts poUftmiiui diUirate, ^ parts water and 10 
porta bydroclilftric a<!ul. The salt ia disaoJ’PSd in hot water, then coW 
water io adfltd to make up the valmue, the acid hoing added Joel, A 
atrougcr mixture may ho used if desired. Usually a saturated aolutiuii 
of polassiuiD chlorate is employed; in use tlu& alowly lievomes less 
active^ when nioro hydrfHdilQtic acid may bo added. No gas is lifaeratodL 

Ferric perrhlaride: A fiatuiated solution (45'' in the Booume scale) 
diluted with the same amenmt of water. The poi chloride also biles with- 
oul Ithemting gas, hut is leas accurals than the chlorate bath. It de- 
poHits black coppoT oxide in the lineta which has to be removed for the 
biting to eontioue uniformly, 

Nitrous acid: May be used in the aame proportions as nitric. 

Acetic acid: May be used for very delicate bilings, tl has very iitUs 
eftset on copper, and stronger blliogs require one of the other acids. 
Its greatest value h for deanitvg lines in a plate before biting, when 
these have beon fouled with grease from the hand, for, despite its weak* 
nesBj it is better for this purpose than the stronger adds. 

Bitin ff 

The efTecl of these di^crent acids on the plate is quite distingnisb' 
able in tlio results. Kitric and nitrous adds in biting ^ve off nitric 
oxide gas wdth copper, and hydrogen gas with zinc; the hubbies of gas 
collect in the lines and produce a simllower and rougher*eilged line than 
do either the chlorate or perchloride, which act through the presence of 
free dilorine hi Llie sotutiou and do not produce gas bubbloa (Fig, 29). 
They cause some degree of undercutUiig of the edges of lines. 

The gas hubhlcfl forme*! by the nitric acid, if olionred to grow and 
left nndifilurbed on the surface, will pjeveut furlker action of the 
acid. Thus in a closely worked passage Or on an unprotected plate 
they may produce a grattulaled texture, which has sometimes boon 
deilLkerately sought (fioe Fig. 30). 

This pattern of bubhlss will bo superiinposed upon the pattern of 
tho w'ork. To make the biting as clear as iiOBsihle, tbs bubbles are re* 
moved at intervals, by tilting the bath, which contains just enorngh 
acid to cover the plate, and exposing the plate to liberate the gas. 
This is preferable to the customary method of removing bnbblos 
with a feather as foreign matter in the add bath is undesirable. 
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liUfttod t}f placing tbe wliote plate In a balh of acltj Uie mor^lojit tiim 
be applied with a hruub and manipulated bo aa to give local 

vanationa in the force of Uie line. Owing to Uie practice of controlling 
the acid with saliva on the part of earlier etchers^ the matiiod is often 
known as spit biting Another system^ used when there is no bath large 
enough to contain the plate^ consists in etlging the plate itself with wax 
or plasticine^ leaHng a small lip at one comer to make pouring easier, 
and the acid is then poured directly on to the plate. 

When a plate ia lakon out of a bath it tausl immediately go under the 
tap to wash away all traces of the acid from both sides. This pro¬ 
cedure must become automatic with an etcher; the amount of damage 
that a single person with a plate dripping add can do in a studio is 
florprisuig. 



Dutch Mcndiiint Ytrat Perchicnlde Nllrkc AckJ 

£aO* + HC3 Fed* HNOi 


Fig. £9. E&cci bf Diffmiit Acids 


Before atoppiug^out the plate must be dried, as a wet surface will not 
hold tlie varniah. This may be done with a clean blotter firmiy applied, 
without shifting. 

The length of time necessary to etch a line varies enormoitely with 
the temperature and the proportion of the plate surface exposed. Thus 
it ta almost useless to attempt to control it by timing. A rise of tem¬ 
perature of to* will almost double the speed of biting. However, it is 
useful to remamber that if it takes one tninute (o produce a One line, to 
double it in thickness and depUi will require perhaps lour more minutes 
and to double tliis again perhaps sixteen more. The extra minutes 
needed to increase regularly llie strength of a line will follow geometri¬ 
cal progression, so that the intervals in strong biting ehonld always be 

79 









Fltt ao. AlifMft*!*!* QailPT! Tl^ rUg l, IW Surt^SHtuml EUltiiii; 




QxaggeraUKL The tueUKHi of control i» by dtrtvt olm<!rvfl,tiiiii. If iJiu 
plnte 09 tuniod in ttu^ buKi so tlm t ks i^urfaco rettectM o source of light, 
the linos will 0 }ti>etir os black agaiu»t white, voty uiiicjk as they will 
print. WHiero nitric add is used, gas bnhhlGs iount be rciaovccl lie¬ 
fer o otiserving, or oti exaggovatoil itnjire^sioti of Ibe force of ibe liitirs 
will be roceivetl 

When the biting i& completcil alt groiiiirls and varnishes must lat 
completely removctl from the Ijaiik ami frosn of the plato wirh beiucne, 
goaolinc, turpentine or another solvent. Then a trial proof is luatlu 
(First State). 

Rehithtff 

It is rare for a plate to Imj complotetl in a single groanrl. Certain 
part^ niay appear too strong, others too weak, or detail may be lacking. 
As the genera! planning of the plate dictates, overworked pnspages may 
lie removed by scraping, Intrtiishing, griutling with water of Ayr atone 
at this time, or after further bitiiigs. if it is preferred. 

Wliore new lines are to In* added or wort rebitten, tlie plate is 
cleaned again with whiting and ammonia, anfl regrouiided as Itefore. 
All old line® arc generally filled up nith gromnL 

It is possible, however, to reground with the old lines left open lor 
rebititig. This is done by placing a litank plate, of the same gauge, 
alongside tho w'orked one on the hotplate, ami when liotJt have reached 
the Goirect teinijernturc the blank plate is grounded Jirst, ami Ibew the 
roller is passed to the worked plate, laying Uie ground without filling 
the lines. Another method of keeping bitten lines open cousistw in filling 
them wlih gouache white, or whiting miicd with milk, wbieli drie^ in 
thent; the surface is then polished perfectly cleau and regroimdecL The 
filling, dissolving in tha water with the neid, lifts ofi, leaving the lines 
open. 

Begardtess of the tecHnifjue employed for rchiting, tlie linos will 
never achieve the cteanneas and precieioii of those uuuto directly. 
Tliorofore, unless tho undertaking would lie too involved, it is Iwtter to 
open die lines again with the needle, Itch! almost verticuily. 

Once the biting and rebiting of the lines has been completed in the 
plate, it is aomefimes desiralile to work It so that ink wiU be held not 
only in tho lines l>at also on the surface between them. It should bo clear 
that if tile surface of the plate is cjtjiosed unprotected to the acid in 
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thefi 0 the edges of the lines will he hroketi down snd the 

spaces bftweeft live UdftJ pitted, giving Oie dciiiicd effect {sae Fig* 31). 

Etohinff^ui 

The foregoing (k'scription of how nn etching is raade gives tJie ele- 
nveiitary method of rniiking lines lit a plate which is mtemled to be 
piiiilLHl. Some of Lii« errors atid aceideiits noted have become the baaia 
from wliirh new niotliixls of working have been derived. For exampla^ 
exposure lo acid vuider different eircum.'ftimccs tuaj' make a plate print 
darker, deseribrnl, or the acid may remove or ligbtea work already 
estiihllsliod. If the Htrongly worked parts of the plat* are exposed mv- 
priitected to the acid for any length of time, the whole surface wilt 
greduaily take on a gritnobiefi, gray texture, the tone depending upon 
the strength of the acid used, and the original lines will slowly become 
weaker and weaker until they almost disappear. The whole surface of 
that part of the plate will lie lowered, and when it is printed, the print 
heing a aast from live plate, it wilt obviously be above the unworked 
surface. However, when it Is possitdc to regard tlie totality of all such 
elsxtients as conBtitnting a beckgroiind or space, r&ther than a concrete 
object, it will uivariflhiy, In the print, appear to be below the origmal 
plate surface, an illustou tiiat is strengthetied by the fact that the 
margins will hold a black border of ink at the angles. In this way acid 
has heen used to rc-Hvove or blur the work already e^dsUng in the 
plate (Fig.32), 

This iH attained by covering those parts of the plate that are to be 
preserved witli asphalluni, drying it thoroughly, and then etching away 
the remaining surface with llie nitric acid bath, As the surface of the 
plate is li>wer<Hl iiie crystallization of tho copper along the direction 
in whicii the metal was rolled wilt begin to show as a striation; the 
bubbling of the acid, particularly if a strong foluliou, will also impose 
a granulated aurface. Any irregularities, lines or textures already in 
those parts of tbe plate wiH n'ldou and soften so that, after a long bit¬ 
ing (perhaps as much as nine hours), they will print the weathered 
trace of a crack in a wall. Wlieti ttie print U examined the background, 
if luUeii out, w'iU appear to be below the surface of the untouched plate, 
as has already lioen explained. But by an iuspectlou in a parallel light 
it will be revealed that the Iwckgrouud U In front of the image, the 
reverse of what it seems. Thus, if a doeud form is etched out in this 
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Figx 31 Josh Miidl Fllktlp Saulanl k in CanIPH OU4hiiiii_ 1947. 

Bitivn bifztiiDO 


I 1 

«r • 



mfliiiicr, thot'Tonn will appcer as it reftlly ia, a projection from Uio 
print snrfaoe. If, liowcvor, thp fonn is an upen one which can bo re- 
gariled as a hackgromul, it will appear rovorsMui Tliir alternation of 
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objfot/lmckgrotiiril relati<m (0«.»#4lO anti tlie rcTorsul of apparent 
positions occurs friitiueiitly ui etching and engraving, and the border* 
line case» give rise to an expreaaive amhiguity vrliidi I have fuapd 
very valHatite. 

During the summer «f 1947, the poet Ruthven Todd and I, vrith Joan 
Mird, experimeuted with the printing prcKCsseu (ised by WUliam 
Blake Ui tlie creation of hie plafes in relief (Figs. 33a, b). After 
many tries we worked out the method he probably need. A poem vaft 
written in A solution of asphalluiu and resin in benzene upon a sheet 
of paper previauFly itoate<l with a mixture of gum arable and soap. 
(Wfe bad «ue|iectefl dial Blake used a transfer methml, as his text, 
though very perfect in detail, is iiouietitnee not perfectly aligned with 
the plate}. A tJeau plate was well heated and the pafier laid upon it 
and passed through the press. The back of thu paper was then soaked 
with water and peeled off. leaving the reai&t on tlie copper. The de* 
ftigiiR were t)jen drawn with a hrttah and aspimltam solution by the 
artist, tile Imck of the plate was protected, and it was lultea in a 
eolation of 1 part nitric acid to 2 parts water for at least 9 houtn 
oiitii the plate had lost aliout half its original thickness. Printing 
by a numl>er of different metiiiHls followed (see Chapter 8), 

Thus, it enn lie seen that a ground put on badly so that it is more 
or less porous, any matter on u plate surface that will cause the ground 
to lift, and the hreakiag down of the ground throngh the rinc-iiopper 
electrolytic effect are all means that have been employed for couatmo- 
tive purposes, under aiaiplete control. 

sofT-ctiovNtt srcHifta 

Among the resistant muturiaW w'hicli can W usih! to protect a plate 
agmnst the nctJOii of acid, the soft grounds have particular interest. 
An ordinary etching ground heated w'tih grouse, vaseline, tallow, or, 
better, the sticky grease used for axle lubrication, will prcxluee a mix¬ 
ture wliich will protect the plate but whiL-h will never dry, an that any’ 
object which touchua It will pull away the surfneo and expose the metal. 
A mixture of 2 parts ground and I part grease, or one of aboul equal 
parts or nnytliing in between will ser^'e as a soft ground. 

Growidinjf 

To prepare a plate by this meutis it ia heated, as for groimdiug with 
the hard grounds the soft ground la incited on and rolled out with a 
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I&ather or rublier roHcr iiii the way. Thu plalUt howuvur^ iloeis uul 
need to be fleatied aa it in retching a eootiug of grejusu. M the multiUK 
point of the ground is oiuch lower than Unit of thu hard gmundp lUu 
plale in removed frcisn the benter and the roltii^ eomplete<l cold. A 
diifinito brown color should I'n- is^it A j>al& yeJinw htni iudicatcs llmt 



Po/f/r 


flTAifrir 


77i*<HmSS 


Fig, 34 Drjmlng ^ F^pcr aw Soft Otoimil 


tbe coatiug will not bu btiong enough to rwrist the acid, althoogh, ae 
TfilJ emerge later, there are times when a dBiibemtely wenh (Uiu might 
be used, 

W^ori tm iSr plata 

The troditiona! methtMl of using soft ground, ia to pin a draw¬ 
ing fin reverse, tho mirror image of o print), or a blank sheet of papi'^r 
over Urn gromnkd plate and Iheu draw on U with a penrll or u atylns. 
wiien ihe paper 1? lifted, its nntbrside wtJhhave pirked up (he ground 
and exposed the plate wherever the pencil touehed it i Fix. 34). 

If we atiolyze wtinl Imppens we eee that tbirkneas, texture of paper, 
and degree of pressure exerted will modify the result, Thns* the 
width of the Irure on. the plate will he the breadth of tlio pencil point 
phis about hriro the ihicknoss of Ihe paper. The trace will have the 
character of the pencil line on the paper as the tesitire of the under- 
aide of the sheet i» impreased upon the wax. The amount of the 
around which haa liceu lifted will depend upon the pressure applied, 
nad not npoii the bladniess of the pencil trace on the pai>er. In all 
thoite luethodii it is important to try and viauatisw llie nifeehanical 


88 
















jmieec^ of mtihinfr the object, the iivetd plat* with ita capacity for 
hiibtittg ink, and coufusion witli the concept of dTawiaif should be 
avoided. The consuntteiicc of cacli operation should Ihen be clear. 

liHiitg 

The hack of the plate, all errors or imiierfeelions in the coating inast 
lie ('(irered with stopping-out vamisli. Al this point it is iwBBtble to 
draw elumeiiti. of while ivilli tlie stopping-out hmah tliroagb any 
strongly worked area. The [ilntc is Uicn bitten exactly like Ibe bittoii- 
Jino otehiiig previously deaeriliod, jw that, of the lines esiabliBbecl ih the 
plain, Kome may be so little os,|)()8cd to the ncid Uiftl they are Imrely 
visible as grays, white others mitt’ become black and stand up in relief. 
As with lutten-line etching, the separation into elements of varying 
strength iiiuy be done by the ailditiou of now work after biting, or by 
stibiractloii by means of partial stopping out at euch stage. When biting 
is coiupJeted the plate is cleanerl with lienaeno or anotlier solvent and 
printed like a bitten- Hus etching. 

As tlie surface i* sensitive to mty pressure, pktes covered with soft 
ground must: he handled by the ci.lgcs. Also, before atoppiug out, the 
plate rnu.'it 1m; allowetl to dty, u procesi* which has been speeded up by 
die use of a hot air drier. Heating the plate is unwise as it can tjoften 
tiio ground and cause it to close up over the opeueft lines. 

rietea tnudt* by iMb metho<l have somowhat Ihe character of Utho- 
ffiapba or fieiiHl drawings (Fig. .STi). As, in fad, tJmy Imve mieroat-opic 
pile wliicL hold the Ink, in place of the furrows in the bitten-liiio method, 
they have an tuionnuu* resistimoe to wear in priniing, 

It seems strange that, given a plate prepared in this maimer, artists 
would not have done I he moat oUvIoui* Ihing, wliieii is to ilraw directly 
through the ground with q A-oodon or other stylus, or to preiis fingers, 
textures und sm uii. iiilu it. Yet, until rcceiUly, this seems lo have Imjou 
little done. Home examples are i fingerprints in Pig. 36, textile in Fig, 
38, textile ond leaf in Fig. 46, canvas in Fig. 47, skiu in Fig. 4ii. 

Begiiitierfl, Btartiug work in Atelier 17, are geuorally given u plate 
prepared in this way, and invited to draw freely, scribble even, upon 
tlio wax surf see. A a the hand cannot He rested on llte surface they are 
compeUod to draw freely. UtmeraJly a score of attempis are made, then 
obliterated with the roller, before anything is fixed by acid in the plate. 
In this way two useful ijualities of the meiiiuin are appreciated nt once* 
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up to tiie point at which luting is started there b an inhnile possibility 
of diOJige but, vhiJa the sponiaueiiy of loueli remains in ftio final jirint. 
a definilo tleciHion nia»t Itc iintde at soma point. 

Kven ^'ith tlita mcthoil it is posatliJQ to ma[) out the design to be used. 
A pencil truce inatle on ttie piate before groutuUng will be visible 
through the ground and c-ati serve to orient (he design. 

Tlte method has alue been osed, M*')th very o^:aggcratGd biting^ to 
produce forms from which white relief could bo printetl (Fig-l^J. 
Other naes of this coating on a plate will lie deserthed in Chapter B 
(Acpiatint, Bitten Surfaces), 

iJrT4;iIOt/iVD STCtllNC 

A number of devices hove been used at differeut times to evade tlie 
tlifRcuIties of etching by euabliug Uje artiai to draw direerly wlmi w*ould 
appear tm the print. KmTwn as the “pen method,” **tiUgar methofJ” and 
ether names tliey ilepend upon the same prieeiplesi. Some auhshitice 
is used to draw directly on the plate or even, in eerlain cases, on paper 
wJicttce tlie drawing la Lrauaferrerl to the plate by pressure, so that tbe 
reversal of the design in printing is avoided. The plate is then t^jated 
with an acid-resistant rilm. soaked in water or acid, the ground 

breaks down over the preparation, used so that the drawn lines will he 
Intteii. U fihouJd In? obvious Umt the illusion of a direct metljod is only 
an illusion. Any method which involves the use of a substance that will 
cause the coating to lift, axposing tlte lines to the aelioti of the acid 
upon the metal, and which thi-n requires the application of ink and 
liiiallv pi'e&Bure to transfer tlmt ink to the paper can hardly he called 
direct. 

Most of the mixturea used depend on the fact that glycerine, gum 
arabic, sugar solutions, corn syrup, gamboge, etc., do not dry com¬ 
pletely and consequently the film of ground over them will Ite porous. 
In a metliod userl by Atelier 17 froio 11(29 on. India ink, mixed with 
ihout the same amount of syi'a|i has been eu]j)l»yi‘d. 

OUier mixtures which have been found verj- effective are 2 parts ink, 
2 iiarts S 3 '^rup (sugar in solution), 1 pan tinotuj e of green soap and 
a tioee of gain arnbic, or 1 part gandioge, 1 part gum arsbie, 1 purl 
soap itolutiiiD and a trace of glycerine. The soup in these mixtures 
prevents bubbling on the copper plate, and canse.s the ground to lift 
more easily. Ordinary gouache has been used os a lift gromid, but it 
has been found uncertain in its action. 
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Fig 38: S. W. I[iiybtr: FallmpM*!. I04A. Lilt Gl^iuitil. T1itt« Oilun 






E^. 4ft. tVl»to fifouw; UcvjT from BoSnA'i Hutaire NiaufrUe, 

c, lIIS7-^.'At[wrttnt 


In Atelier 17 it wus noticed tiiAt The pHtteniB nwde by the whiUjig: 
in j^tPA T iin iy a plate were exciting and a plate with markings was 
api^yed with fixative, lifted with acetic acid lOtd then alcheil. The 
aft-tUfonutnU^ used hy Ihe aurrealiala, caji lie iloiie on pnper with Uft 
groanil, tranafen-ed wet to the plate by prcfisnre, grounded, lifted 
and etched as described, 

The drawing is uuide ttpOTT the clean snrfaee of ihe plate with e ivoti 
Or brutth itsiiig one of the mixtarea described. The plate ia then dried 
by beating and coated witfi liquid ground Of with resin diawlved in 
aitobol. Tills is done by placiug the plate in a Ultod bath, pouring 
ground into the lower enil, anfl turaiug the b&tb SO that the li<|uid 
fiowa over the surface. The plate i» then removed and stood up to dry. 
When dry ii is eoake<i in warm water or^ better, rinegar or acetic acid, 
nntil the ground detaches over the work. 

In Ibis state the plate may be bitten as des'iSribed, or tiquatint may 
be laid; we have oven laid a soft ground over the opened design and 
pressed In Lextnres such as aillt, gauze, or cTtimpled paiier (FHg. 38^* 
In actual fact most effects obtainable by this means can be done more 
readily with the soft-groxmd metliod described (Fig, 36), although 
Roger Lacouridre has employed Uie lift ground with excellaul results 
in the preparation of his prints for Goorgea Rouault (Fig. 43), Pitjasao 
(Fig. 39), Braque, and Paul EUiard, Iba, poet. 



cmcTii 
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ETCHING Mil * tffTTE.V J¥L'RF>1C£ - 

iVOIlU? 


Under the above heading bavo bceu classified all the 
mctiiofla in winch whole arena of a plate are attacherl with aetd to 
render Uieni capable of retaiaing iuk In pita or irregularities of Lbe 
aiirface. This is ilistinet from the methods of bitteU'liue and imft- 
ground etelling aiieady detscriWi, in which lines only are exposed to 
the mordant, the renminder of the plate lieitig protected by tlie ground. 
The effect given by Itse processes under cunsifierntiou is tliat of wash 
drawing ratlier than of pen line. 

When an area of plate, wit^liout previous preparation, is exposed to 
at^d a alight uTcgtiEaiity is produeml in its surface as the attack com' 
menccs, which will print a^ a slight gray. If the action of the acid is 
snlTideiiUy slow, 11 ic gi'ain developed bi lla* surf aw repreaents tile 
oryatallisation of the Tnetsl, VV’hun the acid produces bubbles of gas, 
these, if they are not removed, protect the surface under Uicnt f rom 
the action of tiie amd, so that ring-shaped patterns of ileepor biting 
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dev'etop. This han exploited to gi^e a gratiuJar surface of varying 
inteiteity according to the strength of the acid (see Fig* 30), Further 
aitadt, however, will «ol (Uirkea Uiia eflfeet. it only eauses the edges 
of tilt* hollow^ as it IJOcomea tteejier. to retain a wider and wider nuirgm 
of htack, leavhig tjie center of the area luiehauged in value. This area 
will print finite strongly in relief on the paper, i^tieli spaces are known 
iti French etcln'rs as and often occur In strongly worked pas¬ 

sages ill line etching, where the intervals between the linos have been 
allowed to hile out (tfoe CJinptor 4^ p, 93). 

These areas can lie employed in etching to give certain effects: the 



Pig. 'll. tlistin Grousd 


black margins obtained in this way give an effect of relief to an uii* 
worked area which they surround. There is a eerlain smliignity to 
Iheso effects. If the print is seen itlurninatetl from one side, the portion 
that appearh- to project on account of the values of the Idnck be 
seen (o he in reality lying at n Wer level than the parts bitten away, 
the paper being a cast of the plate. Wlien, however, it is <ltaired to bite 
0 series of I'atiies of gray to hlHck on a plate, it is necessary lo use 
some device to protect points att over the surface, or to prwince a 
tooUi which will retain the ink In printing, so rlmt, as the acid deepens 
(he hollows between theni, a tone will be produced, increasing accord¬ 
ing to tJie depUi until black is attained. One method of achieving this 
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«iid Ij 9 tnowii ns HffUfttiiit. Jt invetilcd aHi^ul (he muTiUe of the 
eighteenth ceiitnrjv hut wna little employed as a toedium of ongiiml 
expression luitil (joya used it in eomhinotion with hitlen lineal nt tlio 
begitmitig of the uineteenih (Fig. 44)1, 


The zinc or eopper plate i!t cleaned and polished and line realn powder 
is deposited on iL The tsyer of resin <lust may be applied by shcdcing 
a silk hag containing the rrnahed resin over tlie plate, in a sitnatiot) 
sheltered from draffs. The cluud of dnsT aettiea on the plate and, with 
a little praetioe, it ih iMiwsilile to gel a fairly even ooatutg. The plate 
is Uien heated antil the resin melts and adheres to the snrface. Many 
artists prefer IJw effects given hy thiu method to the more niechanienl 
tone of otimrs, as it poruiitij ititeDi.tiioa1 varialloit!) of grain, and even 
values in the plate. Thus, if tile amount of dust in one part of the plate 
is sufficient to mell together when heated, n white will appear in that 
part, fading to gray a« tho grain becomes mom open (Fig. 41), Inter- 
ef^ting textures have been produced in Atelier 17 by using very large, 
irrcgnlar pieces of reain, the coating aomotimea lieiiig applied in two 
sueeessive stages. 

Another method of depotdting the resin for larger platoa or where 
great uniformity of gjolu is requirerl is to employ a tmx in which a 
large »pnce alH»ve tlm plate is filled with a cloud of dost which slowly 
settles on the plate in an oven i?oa(ing. ()rte type of liox ahowii (Fig, 42) 
is a zinc-lined rase with n drawer tienr the holtom ui whUdi slides a 
tray of wire netting to carry the plate. Tlirougli the hole a pair of 
bellows are inserted and tlie rlniid of resin dust is hi«^vn up with the 
dravk'er otooed. After r moment, to allow' the faeavtor particles to ecttlo, 
the plato is put in rapidly and the drawer is closed. At the end of a 
few minutes, a regular deposit of resin dust has settled, the a mount 
depending upon tiie length of time the plate remains in the box. The 
plate is then removcil, great care being taken to avoid disturbing the 
deposit, and it is lieakHi until the points; of reaiii mell and sitek,. The 
plate iiiuKt not be tapped against anj'tJilnfi as tlie jarrmg w^iU cause 
the grains to clot, nnd it hIho must not he too strongly heated, other¬ 
wise the resin may be burned off. VeVy elaborate boxee are made for 


100 


procoaA ongravem iit which Ih* cloud i* olitaincd hy tncaon of fillip, 
with griudcrs for rcsiti tind jrroduatccf sieves to control the aiw of the 
graiu. Tlicse, hawcvcr, are not really tiucijed for original aquatint 
The quantity of ruaih needed depends upon ilio grain boing sought 



F\^. 4^ Box 


for ill the work. Too little resin win give a eoarne grain, leaving per- 
Imps 90 per coni of the plate onprotectod, which will he weak mechani'- 
cady and wear after one or two pulU, showing the poor quality of a 
creo^, Ab the quatility of deposited resin duel increases, the grain be- 
cunies progreaaiv'cly finer up to a certain uptimtuu where perhaps only 
60 par cent of the surface wilt be cx|)osed to the acid. This point can 
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only fMf tletermiuecl by esp^riiDcnUtlijn oij ibft pari of tlic otcijw- He- 
yonil this, more resin will result in I he clolUng of the spcf‘ice^ and 
when more than HO per cent of the area is coverBil, the grain will be 
coarser again. Lii Ihls case, as with sRmi grain utching aitcl ^oft-grotind 
collage met Loris, pot n la are Iwiug bitten into the plale, lioaviug the 
greater part of the surface intact to withstHnd the pressure of print¬ 
ing. Such a plate will linve au cnttniionit rttsiatnrK’e to wear. It U for 
tliis reason that the origiupl plates of Uoya, whoio (lIih resin grain is 
of this type, were printing aluioal well nk when they were made 
w'hen I saw them in Madriil in J937, after one humired yearis anil after 
several badly taken edllions, 

^Vhei) the plate ia coot the [lorLions which lire !u rciunbi white are 
coverCil with slopping-oitt varuisli, The colorless aolulton of ref^in in 
aloohoi, rccoramBiided in Chapter I, is a^cellcjit for this purpose, if 
used carefully, as tl enables the values of iliffereut hviings to lie com¬ 
pared in the acid. As tbi: vnrnisli ie only just visitile, great care is 
necefiBary to avoid leaving holes m il, which may in the end print not 
only gray but even hlack. Many beginners use a careless stroke of the 
brush in stopping under the iiuprcfsiotL that Ihey are painting and 
that the boldness of Uie stroke will give boldness and simplicity to 
the rcstilt. They are not painting. In jnaclieo a atrofig, Imld effect is 
generally Ike result of extroruely accurate ain.l meliirulnus stopping. 
Between the careless strokes of the hnisli innumerable tiny triangular 
oiienittgs may be left which, far from giving a bold effect, show a cer¬ 
tain itteanneas, and <letrat*t from tiie effect sought by the artiNt- 

Aquatint obviously lends itself to the use of white Uiid effects on 
gray or black, Tliese effecti* are very precions yet they are seldom seen 
employed. Stopping can be done with lithographic criiyon or a dry 
bruab Ut give au effect like chalk drawing, and carltou paper has lieeii 
used to give a white traced line on aquatint in the same way. 

It is anustial to see a(]uatuit emj3loyed alone on a plate as il Es very 
dbflicult to find the position of the elements of the design on the plate. 
The lino that mixes best with the qnalily of tln’ aqtwtinl is perhajja 
the soft-ground, alUinugh bitten line or even hurin line are souiotimes 
naod. In the absence of such lines it is convenioul to tran&fer a draw¬ 
ing on to the plate wdth chalk applietl to the back of the sheet, as this 
flhows iirongly enough to guide the brush in atop ping-out, and is re- 
moveil by the action of the acid. In any case it U so easy to forget ele- 
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montB iu i$toppiii(r'Out that it i& wult woI'tli-while prepariu^ a drawmir 
in whii'h the areaK of tone are nutiiherod from wMtc^ U» .V, bUick^ atid 
wliit-h oaii Im* uiMid to verify them before eaeh biting. 

Biting 

1'he Motioti tif the aettl resemlilea that in the ease of hitteii line already 
ileseb'ihGil hilt, OH far more aarface ia liicposed to aeid in proportion, and 
an t'nr iea» depth of attaet la ref|uinrd, it b prudent to itae woaJker a<dd& 
and wnteh the aetloii verv cloaelv. For aiue it i& recommendod that no 

P 

airunger acid iihoiiUl lie tiaed tlmn 1 part nitritJ to 12 w-ater^ aml^ for 
eopper, Dutch niordaiiL or smiilUeiS or dilute ferric perchloride. Tlie 
latit of theae, which depoiittii lilurk copper oxide on the bitten surface, 
b preferred by ttonie etchcra ns shoa'iTig lip the values immediately, 
in the hath. 

Again the degree of hitiog can only lie eatiniated after some experi- 
eiice of the metjiod, for the time varies so widely according to the 
temperature ami other eircumataiicea that it is of little value as a 
guide. A general rule, afl with Litten line, is that the intervals for 
a tone increaaUig regularly in value will follow a more or leas 
metrical progression as l:2:4;8tl6, etc. In tiio earlier stages of 
biting, the plate. In the acid, ahows more difference in intensity than 
it will re all y print, while in file latter stages the difference in the 
print ivill lie greater than it appears in Uie acid. Thus, for the con¬ 
cluding stages, the differeiu-e iwtwcnii ilark gray and Ulm^k Is Itest 
cstimaled by feeling the depth la-twi^n points with a iieisllo, as 
hardly any difference U visible while the plate ie in tlie bath. 

An imperceptible increase of tone across an area can easily be ob- 
taiued by placing one edge of the plaU- In I he acid iu the hath which 
Itas been lilted, then lowering the hatli and letting the acid p)^ttgreaa 
itlow-ly townr<Is the lightest ]>arL A hard edge is nvoidcil hy keeping 
the Liquid in motion hy hlowiiig gcuitly on it. If a number of Huch vari¬ 
ations of tone are needed in oiu? plate. i( h lUH^cssary to regrouud it 
for eatib one, everytliing else lieing slopiied out each time. Spotting 
Qjid variuiy of tone cau also be produced hy applying the acid to the 
Plata with a bniah, and, if a very soft gradation is reitutred, the piute 
may bo w'otted before iloing tliis, 

ll is possible to rebite an aquatint if a very fine ground is iaid the 
Bccond time- This should be, if possihle, closer iu grain tlian the tir^ 
If tlie ground is coarser tlian the first the points will show for cadi 
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nnit of sarfare th« cconmno donomiiifttoT of the ninnWr of points 

per unit ui the tw'o grouiulfi. Tliusi bod en^ves iiuiy Appear and a value 
may bite E(jrhter Itiotead of darkei' follo^n^ the removnl of tile original 
points. 1 have rehitteu jui aqiintlnt by regroundiiig it wiUi hard gronnil 
as hflfl been deeeribed under hittou-line etehing. but this i£ only possible 
where the area has already Iieen airongly bition iu the first state. For 
alightiy worked arena it is nucessary to regrouiid with the resin* A<ina-* 
tint plates are, in most oaKeA^ fragile and one should try to strive at 
the complete result with as few trial prints as possible, haring the 
plate steel-faced liefore priuting the edition* 


UQVID AQUATtltr GROUNDS 

Another method oE producing the porous ground required for aqua¬ 
tint consists 111 coating the plate w'itli a very dilute solution of resin Mi 
acid. Tlie saturated solution of resin whidi is uaeil as stopping-out 
varnish- if diluted with about ten times its volmoe of alcohol, w‘il! dHi* 
on the plate leaving a very regular granulation. It is possible to vary 
the size of the groin by aeing different dilations of the solntion, and 
the nineteenth-century reproduction etchers could get very fine and 
regnlar groin by this procesa. A iinstaTe of the solution with water 
will dry to a coarse grain. Aspholtum has nUc* been used in tlie same 
way as resin* It sbuold resist acid perfectly but, 1 should imagine, 
would teuii to flake off more readily if carelessly handled. 


CRA/N AQVATfNT 

III this method, im^tead of leaving the flurfacc of the plot? open and 
Teaerviiig points to hold ink in it, the surfafw of the plate is protected 
witfi liard groinnl, as for hit ten-line etching, and on infinite nmnber of 
pin holes arc opened in it, for the acid to attack and enlarge, tliua 
darkening the tone. The usual metiuHl of doing lliia is to pass the plate, 
with a rme sandpaper over it, through the press with a light pressure. 
A A the finest sandpaper is stlD coarse in grain compared to the scale 
of the work, it is u sual to pass the plate two or three limes, chauglng 
the position of the paper each time, t<i tmiltiply the number of holes* 
Biting and Btopping-oiil are done exactly as in the case of the resiu- 
grunnd aquatint, except for the difference in biting due to the sinaiter 
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percentaire of the iilete snrfaoa wliieli i» wtposeil It ts difficxUt lo esti- 
tnato I ho valuoo of sand graUi aquatint. The metliixJ hat thfi defimta 
difsaclmnlagot that, withoul oxirerae care, the whites are blnTTud hy 
thii sand graiiis being forced into the plate, and it h hard to achieve 
prucisiOTi b aiopping-out. The plate, however, U esiremety rohual and 
will give fifty prints without eteobfacing. A method whidi producea 
vorv fiimilar reaulta ta ihat de&erilMsd liy Stapart f Paris, 17/3), in which 
/sbU (fl sifted on lo a tliiu groiind kept Jluid by heal. On cooling the salt 
ran be ifissolvcd in water, tcaving n porous gTOond A very alight dondy 
tone, dissolving to while at the edges, has been made by sifting finely 
pronnd suLpliur on to a rdale. heatiitg it and removing Lhe snlphnr with 
a solvent. Xt is posaiblc to increase the depth of sudi slight tones, which 
are doe to the formation of copper atilpliide, by exposutg the plate, 
after heating, to a very weak solution of hydrochloric add, when the 
copper sulphide is eteheil out without affecting the copper oataide the 
area. Again a paste of sulphur and oil has been left on the plate over¬ 
night with similar result. 

BtTTKIV SUttFACEt tMPRESSWKS OF TSXTVttES OH SOFT CROVIVD 

A method we liave applied for purposes similar to aquatint, or to 
collage, or for purposes referred to in Section Z of this book, is the 
application of a tiasno or other texture to a soft ground (sec Chapter 
1, Materials). 

When ft plate coated witli soft ground ia passed through a press, 
under a pressure much lighter tliuii tlint needled for printing, with a 
layer of aity uiateriiU wiUj an irregislar surface over it, the gremnd wi!! 
fttlhcre to ft and he removed by those parts of lhe texture where the 
pressure was greatest. Tliis use of quite Ilexibifl matpriaia obviates the 
danger of marking Hie plate as in sand grain. The choice of mate¬ 
rial!; is wide. TVe Imve used silk, net, gauze. !ac«. wood veneers, leaves, 
bark, leiither, erivmpte-ci paper, rellophinje, akin, tlio han;l, and inim- 
meruble other suhstnnt'os (Figs. 46, 47, 4S). It ia quite possible to 
assemble on a plate, one by one, a series of contrasting textures bitten 
gray to blaek according ro tlie length of tiiuo each area was expoaod 
to tiie acid. White lines can he drawn through sucIj areas before biting, 
and black lines l>e cut ihrougii them by etching or with the burin hefora 
or after bitiDg, These textures will be transparent, as they leave more 
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Umn fifty por coAt of Hie surface iinattackofl, which Uiqs r^roaine aTait- 
able to take further textured. Thi>*c or four of the&c textures can then 
lie seen mtc tlirough the other as if they were overbppihg^ tmn^pareiil 
lUins. Fui^Uivriuore, at eaeh stiigc iiU previous wfirb in sojiled up by 


Fig. 4S. W« HAyts; Oodlpoip 1934. Engrvfcing md S^-CTimixid 


the ground and donaequeotly not attacked. Tlie Uimt to the multiplien* 
lion of such layers is reached when one arrives at black, that ia to say, 
•"*‘™ ""hitten surface remains to take further impreaaions^ 

such plates, as with all other uses of soft-ground etching, 
the plate must he allowctl to dry each time before stopping-out. A hot 
air drier of the sort used by hairdressers is useful for saving time in 
such work. 
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Even after tlie liiipreawnn has T»een niaila on Uie soft gronnd Uie 
effect can atilt b« varied hy the Treatment of the plate in the ncii Thiis 
a texture of the nort obtained by preaniiig criunpled paper into the 
ground eontaius every variation from open snirfaee to completely 
Bealcti Burfaee: Ihnf from hlack to white in the proof pulled after 
biting. Rapid biting with strong nitric acid wilt develop the tipen tracer 
very strongly but will uot attack the very delicate lialftoiiea at all» white 
a slow biting with Putcb mordant will develop very delicate shades of 
difference in the texture. Thus, from the same transferred texture, it 
la possible to produce a thread-like black web seen over white, or a full 
texture like a menihraiie, newrding to how the plate is bitten. Similarly^ 
w'liGii very soft ground is used in a thin layurt every least variation 
of pressure will take eSeel, hut the whole range of values over the 
texture w'il! be gray and uniform, and Ihe difference between dark gray 
and black will almost disappear. Should, however^ a harder ground lie 
used, only the stronger impressions wtU take e^ect, but they will be 
clearer and less blurreil Negative textures can lie made by pressing 
a sheet of paper on to the ground through tlie original texture, and 
then rolling this paper on to a blank plate. 

To obtain & ground for the same purposes as aqaatint, that ia, to 
bitu In a series of valties, 1 liave replaeocl Ihe soft ground liy a hard 
ground passed, while warm, tbrongh tbe press with a silk texture. In 
this metbod, fdiould the texture used l>e fragile, it is vi$e to heat the 
plate gently to remove the tissue. The final result ia a solid ground 
Uiat can be handled freely and dried ho tween bitings anil stoppings 
with a blotter if reiititreiL All these processes have great advaniages 
over the reain'-grouujd aquatint. They produce a plate that has a greater 
capacity for wilhstamiing wear. Tbe values are transparent in com¬ 
parison with those produced by the resin-groand, and the resources of 
texture a*hich, in a black-and-white medium, replace those of color in 
poijittng, are far wider- 

A somewhat similar lueibod of obtaining an open surface on a plate 
is, with a wire brush, to open an euarmous number of tin es In one 
direction uu the grounded plate, and then to proceed with the bittug 
as in aquatint (Fig. 15). The offeet will be a sedea of grays vdih the 
direction of the origina] striationa, paaamg through everything, 

U2 


THE .WMICRK WIRE 


IJiiE iR tt iusOickI Vi'liicli dvHct'HHfi] ill |iriiK'i- 

fileft, liul I he is more reiniiiir. Ciosely-^et [^ariillof lilies aro 

njJeiJ on a grounded |dnt« in at least four direeticjus, vcrficallj^ hori¬ 
zontally ami diagonallj. The plate is treated like an aquaiint and hitlen 
in any series af values desired. The effeet is niurli honier than that of 
ortiinary aquntmt and it ia remarkable that it is not more oXteu em¬ 
ployed. 

Ail of those methuulK [)eriiut of drawing in white on black, or gray 
on htook, as the term maaiert' noire ilesorihes the last of them. They 
are, unfortunatety, often used to produce night scenes, as, e<|uallv nn- 
fbrtunatdly, <Irj' poinl is used for sJiow scenes or fog effect b. 

For making a aeries of plates to print m color, either ns aurface or 
intaglio print*, Fred Eecker Las derived « very ingenious method of 
traneferring a very complicated image to all the plate* ao that (hey 
will register correctly. The image is cm with burin, point, or aerapor 
into the surface of a sheet of celluloid, plastic, or scratch Ixiard. Alt 
the ptatcft are coated with aofi groumt and the Impresai™ of the sliuef 
is taken on each. Tiien, hy stopptng-out on the different plates, the 
requireil colors and fonus can he made to oppear where they are 
needed.- 

U is sometimes useful to slop by means of a cut profile rather than 
a i>ainted-ouf form. To uchievo this we have cut out fonua in thin 
celluloid (or an acid-resistant pluatic}, which are Enid on the soft- 
grounded plate wilii Uic* texture over tlieni. If the soft-groniid coating 
is heav’y enough they will adhere to it, and will act as stopping, per¬ 
mitting the te.xtiire to take effect only outride the area they cover. 

Another method by which slight lutuatint tones with e.'Ctremcly fine 
texture have Ifficn bitten in a zinc plate wu? tried recently, liaed Dutch 
mordant containing copper in solution (or old nitric acid containing 
copper 1 was applied to the open surface of the plate, with a brush as 
in Lite *spit' fashion described, and also for a short mierval in a hath. 
An aquatint tone w-as given by the very fine granular deposit of copper 
upon the zinc; an attempt to carry the biting further in a zinc bath 
failed as Ilia electrolytic effect of the zinc-copper couple removed the 
grain, resulting in a crevi. Thus though the system could be used like 
lliB sxdphur method for light tones, it b not practicable for strong 
lutings. 
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Howovor it sscenw that an extremtiy fine eleeiwlytifi deposit nf 
ehrmutum or nickel on. a copper pinto might twr osed to esUbliah a 
grain finer.than that powiWe with the reatn powder which wonld resiat 
the jwUoit .nf the acid to any required dogree. In this case the grain 
would be U>o line to be perceptible to the naked eye. 
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PJtLVTfVO f; rtU?iT1fkG FWtOH tJVTAGUO 
rLATES 


Before the result of the artist's work on a plate 
eSa be seeti at Us true value, it lirui to be priiiletl on paper. Printing 
from intaglio plates is capftble of so irmiiy variations anU possesses 
saeh a rielinesfi of quality that, unless it is fully tnasteretl, a poor pres¬ 
entation of the work will destroy much of the value it should have. 

Tlie quality of tlm paper, its dampness, the color, texture and con- 
siatcncy of the ink, tlie temjiemture to which the plate is heated, the 
touch of the gauze or the hand in inking, and Hually the degree of 
pressure, with the quality and conditions of the blankets, are all factors 
which will modify the resaUsv For auy particular plate tliere is an 
optimum for each of these factors: when that has been found the result 
will amplify every quality' in the plate, VVLthoui the correct conditions, 
a surface wlutdt should print as silk will have the quality of chalk, 
many iinca and textures will not appear at all on the print or they 
wilt appear with such poverty of vfTect that they wdll no longer con¬ 
tribute anything to the result. 
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TJi^ toiidi of Uie hAinl of tlto printer, te ctmp dt? is ® 

istic of theindividual and rjin only Ue dcveli^pwl with yonnj of practico. 
ri in easy for the expert lo dustingmsh between rwti prinlt of » Mery<jn 
plate and dwlare which one of them wua prinlod by Itelatro, even in 
thv wlniemTe of the printer’s algniiiure* An apprentiiieship of five year* 
iA roiifildored necessary for a printer to qualify a» a jounieynian, and 
in a hig printing fthop there is oiways one maslcr printer, to whose 
twenty ve&rs or tnore of experienoo Uie jounieynjcn appeal when some- 
thiitft ooenrs which is li*yotid their eoniprebonsion. 

The calm, the economy of gesture, the sufcnoas of bund of an ex¬ 
perienced printer, liis care for and organisation of tools anti materials 
are all worthy of study, and of admiration. Every proof made should 
be |*erfectiy printed on good paper. There is no sacA iJung as a “rough 
trial print/’ Even to verify tw’o Ibins on a lUnfli be printed 

just as well as the Jtnol printa which are to be shown. 


Tire pjtms 

Tile tlcsigu of llie roller press. Used for printing from inUglio plates, 
has not changed essentially since the seventeenth century. It consists 
of a heavy utecl bedplate ratming betureen upper and lower roUers in 
a steel or heavy wood frame. Some means of increasing the preftsure 
upon the hearing? of the upper roller muet bo prorided. and, normally, 
tw'o Hct-errcws arc used to supply tills pressure, but wb&u no ecrews 
are supplied, tlio pressure b changed by packing in more or less thick- 
uesees of cardboard or filierlward The lower roller, made of hollow 
steel, Rome fhl2 inches in diameter, turns freely in hroirae or hardwood 
bearings. The upper roller is of solid steel and U al least 6 inches in 
diameter, its spindle being ai least inches. The surface of the roller 
is level and perfectly contieiitric. Even a roller of thia slae will give 
i/iOOO of an inch or «o, under the pressure uised to print, ao it ebonld 
be oliviouB that gmaller roUera or more alender epindles will be quite 
inefTfClive. Small presses, with Ibreo- or fourdneh xoUefB. made to 
work on a table, are. in my opinioti, toys! even small prints cannot 
be printed well on them, bo that the user is nover able to discover tiie 
real qualities of printing. 

Tlic bedplate must be at least Vg incli thick and perfectly flat. Some¬ 
times it is made witii a bevel at one end to make it easier to remove. 
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At oiidu should l >0 provUtwl iw rertittvahlu screws lo avoid 
Dverruimiuj^ the press. Many printers use a thin sheet of dhe or, Iw^tter 
to facilitate clean In j^, chromium or stnijilesa sloei for this purpose. The 
bedplate is carried on the lower roller. 

<,>n many presses the ends of Lite l»e(l are wjpi>orte<l on sinnll roller® 
and sometimes rollers are (itted to the frame to preveiU lateral move- 
meat of the Often a central ridge o» the lower roller engages wIUi 
a groove in Uie underside of the bed for the same purpose. 

The upper roller may have bars altnthed lo its spindle at one end, 
w tlmt it can be rotated directly, or it may be tlriven indireclty through 
a train of gearG, $o that Ihe crank or wheel turns at alxjut three to five 
times die speed of Ibe roller. The pressure needed: to print i:; of a 
certain intensity per inch of the cross aoedon of the plate ; thus, any 
pres? with a bed ividcr than 16 iiirhoB will iietifl to lie geared unless tbo 
printer is exceptionally stTong. If we anidyKe the forces exerte<l on 
the roller, it also becomes clear that a very long roller will show some 
torsion when driveii from oue end only. This w'ould cause slight slew¬ 
ing of Uie plate and a conseqaetit doiilding of the Impression if it were 
passed twice. So, very large presses have a double train of gears to 
drive the roller from both ends. 1 hav'e a personal preference for a 
directly driven press, as the pressure on the plate can be Celt when 
printing. 

Before printing can l>o attempted, the press musi be set up and nd- 
justed. No engraver can pretend to know bow to print ttnlese he can 
do this. In Atelier IT It is our practice to unscrew the adjusting screws 
so that each printer has to set the pressure for himself before starting 
work. Once the pressure has been determined, marks with paint can be 
ima<1e on the screw threads and on the frame which, when brought into 
alignment, will imlicnte the correct pressure and save time in resetting. 


up tha prMS 

Once the frame of tlie preas lia« been aasembled, boltetl firmly to¬ 
gether, standing on a level base, and The hearings have been greased, 
the first stop la to verify the balance of the 1>cd on the lower roller. 
Releasing the pressure on the set screws, one should sight under the 
bed to see if any light can bo seen between it and the lower roller, If 
light can be seen, the roller is too low and must be rained before start- 
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inf; to print. Thii^ f« done by lifting ite irei^t with a beam ased aa a 
I iwnr. II tJicii held up with blookn, wisile cardl>oard sbtms are fitted 
in tbe slota uiuler the Itoaringe, and (be roller U then lowered back 
into poaiUon. Where rollers on the eiide of the frame are provided to 
aapport the i)L>d, tlic bed nhoold he in contact with theee roUera at one 
end and with the large liOAring roller Just victim of the roUera at 
the other end. Then, when prcflanre applied and the shims are com- 
prea»ed, the bed will be perfeetiy level, being neitlier eonvex nor con- 
cave, and borne ohieily by tbe big roller, before pressure ia applied 
Unless this is done the plate will budcle, the pressure will be unequal 
along the Iciigtli of the plate: and poor-quality printa will bo the result 


ddfuittinff thti prensure 

The plato to bo printed is to he laid face tip aiMm the lied of the press, 
covered with preparerl paper and »ith two or more blankets. These 
blankets, of closely woven pure wool of the finest qaality, are extremely 
expensive, but only the finest should ever be used They should be 
treated with the greatest care, as that layer of blankets w'hich actually 
makes contact with the hack of the paper determines the texture of the 
background. This blanket should be clean, resilient and of the finest 
obtainable “roller oloth," or “swan cIoiIl** One or more coarser blan¬ 
kets, or even felts, above it serve to give it resilienee. W'hen ever these 
blankets become damp or stiffened with size from the damp paper, 
the3^ must hi changed. Shoiild they h6 damp they must be dried, if 
stiffened with size, washed with lukewarm water and soap or soap 
powder. A little ammonia added to the water aids in vrashing them. 

Many pnnlers use hlotters over the paper which is to take the print, 
but unless the nature of the paper makes this necessary, I consider 
it undesirable, as the finest texture for printing ia wool felt and not 
paper pulp. 

The press is tunied until the roller is on the felts, hut not on the 
plate or the paper. The set-screws are then tightened by ka»d until 
they seem to have about the same pressure. To verify tliis, the clean 
plate is set up on the bed of the press, covered with a sheet of blotting 
paper and then rolled through the press. >¥1100 the paper is removed 
it flliould bo exommed with light parallel to its surface, to see if the 
two edges are exactly alike, and if every line in the plate appears 
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whit« in relftff. If uTvj moquality npiteitrii. it U correclwl l>y tiplilejjiiijf 
otie of the tscrewi). Should a wt?akni'i«i he seen in the center of h big 
plat-B, thie is compensated by eliekinft a pieet of []a(>er to the back of 
tl>o pUt<4 I he thk'kiiea^ of the paper being vurted until a perfect iin* 
prciMtioii ia obtained cm the bloitiug paper. The pretiN is now ready 
for uae* 


PREFARATlOy OF THE PLATE 

The plate is placed on a hotplate, hoatFscl elecT rlcally, or with gas. 
alcohol or even hot water, and brought to a totitpemture on which otte 
fan juiil Iwjur to place Ihc liaud. Ink, which has been prepared as de- 
sijrihod on page 123 f.. is put on a gloss, nmrl>lt or slate slab* and, oil 
Ixjiiig adiled if iveecfisary, is u til tnixeil with a paletie IsTisfe, Tlio con* 
flistency of ink ncBiicd to print a plate with the best resuU-s has to ln.‘ 
iieloruiiued by eaperinient Dry point generally requires a denser and 
eilnkier ink tlian burin, which requires a more liquid ink contaiuiJig 
sorue raw linseed, oil. Generally, the mixtme ehould drop slow'ly from 
the palette knife when it is hold up, but it should never drop in a con- 
titiuoiis thread. Ink in taken up on a tampon i described in Chapter 1) 
or roller and is applied all over the Burface of die plate. In order to 
tnuke certain llmt the ink is driven into every wack of the plate a 
hammering or rocking motion of the dabher can be used witliout daugcr, 
U is necessary, however, to avoid a screwing or sliding motion of the 
tampon, for. although every precaiitlou has been taken to obviate the 
presence of grit in the ink or on the tool, a grain may be present which 
would scratch the surface of the plate. 

The plate now showB a uniformly black surface and, turned against 
the Usht, should present no bright and uninked tines. If finch lines can 
be detected, a rag or tlie lingers 'worked acioss their directiau ■will 
fill them. 

Wiping the plate is then started. This process requires the use of 
three pads of gatme. Tarlatan or starched niosqaito netting, as de- 
soribed in Chapter 1, is the boat for this purpose. If two degrees of 
tinencss are used, it will make the printing easier. The first pad ta one 
already w'er. with iuk aiiil it is used with sonic pressure in a rotary 
movement to ensure all work being filled with Ink. At ibis point no 
attempt is made to remove ink. The secoud pod, of open grain, is used 
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in n rnpid drcnlnr motion, employing; tJio UaH possible prGeeure, until 
ibo tleeign of tbe piste is clearly visible Uirouglt tbe ink. 

Professional printers often use n new pad which they are getting 
into shape at thie point, for no pari used on a plate should he too 
stiff, nor should it be entirely free from ink. At first it may aeeni 
tTnpossible to dear the plate without pressiirc. However, it is the light 
pressure that removes the inli. By mcieasing the pressure it ie pos* 
sible to put ink back on the surface. 

The third pad, of finer gaute, should have some ink in it, or even 
dried ink on it. Using the same rapid motion, with ax^rewefp light pres¬ 
sure. the wiptjig is continued antt) only a slight film of ink remains on 
the uTiworked surfaces. At tJiis point Uie lines should show a slight 
halo of tone, the fibn of iTik over the whole plate should be uuifonn, 
and visible agabist the light as a bluish or purple film, and it should 
be free of streaks or spots. If a perfe<?tly clean pad was used the film 
will show such hletuiaiics and the print which is made will be poor and 
cheap in quality. Vliiere white in relief is being used, these hollows 
may lie cleaned at this point with a rag, on a stick if necessary. 

A print can now he made, Sncb a print is a little hazy but very dense 
and is known as a ragwipe print Bitleodine etchings and dry points 
arc often printed in this way. Burin engravings and heavily bitten 
etched or aquatint plates, 'where a maximum of definiUon Is required, 
neeil to be hand-wiped. The action employed in this takes soma practice 
to master {Fig. 50). The dry pahn of the baud is pa.Hsed, rather re¬ 
laxed, lightly across the plate with a wide sweeping movement, start¬ 
ing and ending clear of the plate. Tlie point where one starts or ends 
the movement, if on the surface of the plate, will leave a hand-print. 
The coiimioncat error In hand-wiping, as in rag-wiping. Is the use of 
too great pressure, for even the weight of the hand is too much. The 
sound made by the hand using correct pressure is rather like that made 
by a stiff broom in sweeping. If the hand bumps on the surface, if it 
makes a sound like rubber on a glass, or if it whistles, then the pres¬ 
sure is too great. 

The plate b rotated during the wiping so tlmi the strokoa pass in 
all directions, rather across than along the directions of the main 
lines. It should lie emphaslzefl that the preciousnoss of the quality and 
the texture of the print depend absolutely on the mastery of this action. 
Again, as In the rag-wdpe, a film of ink is left on the surface of the 
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print; iliia iJcponiU for itJi •[(iiinity -oti the ftiiM>iR]t of ^ 

the leniperAture at which (Jib piste id wipj^ii, anil the tn 

uiiidi llie wiping i» earriwl. The effiwl in liu* prinl is mollified by Uje 
pressure of the preafi and the tniiniiMty of tlie paper. 

Many prinlers dry tlieir hands with whiling. If this is done the whit¬ 
ing ghottid be fompletely wiped off before tuuehing the plate, other¬ 
wise the color of the ink that Is left is iwior. TJie presence of wliitlng 
also lifts a tendencj* to remove all the film and leave a blank w*hite back- 
gronnd. By UHing an ink with 8 cotiaidemble eoutent of light oil and 
preparing the plate as hot as it can be handleil with a miniiinini of 
strokes in hand-wiping, it is possible to print a clear line on a haek- 
ground dark enough to eoavinoe most etchers that the plate bas been 
aqnatintcd to a tniildle tone. 

II is obvious that these different treatments can be applied to dif¬ 
ferent parts of the plate so that, while certain parts of the work are 
veiled, other parts stand out in strong contrast. There is no ohjection 
to using such treatment.s bid when, as with a whole school of etchers 
in England, the underworked plates depend entirely upon these metltods 
of printingf it seems only fair that the proofs should be signed by the 
printer as well as the artist 

It is possible to combine tho two methods of hand-wiping and rag- 
wipiug by dragging a loop of soft gauze, slightly moistened with ink, 
over the Uaud-wipeii plate, when ink will again be iJrawTi nut of tlie 
lines. Tliifi method, known as r^trouasage in France, is often applied 
to obtain liquid effects and increase the density of aquatint blacka. 

Finally, the outer edges of the plate are wiped clean with a rag on 
the finger or with tlie hand. 


tMPREASJON 

Tlio plate, prepared as described, is placed in the oeuter of the bed 
of the press. Should It ho of any siKe, the long side shoidd be parallel 
to the length of the beeL The edges of the plate tdiould have been bev¬ 
eled before preparation for printing liegan. If the plate is thicker 
than 1/lC inch, or If it is very amall, it is wise to place one or two 
blotters tuider it. As these compress under the plate they will equalwe 
its thickness to some extent. 

The damp sheet of paper is then placed over the plate, its correct 
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pofiittciii Iwiiig dtelemiiieil by l»ws markctl with on the hml of 

the prees. Should water be visible on the face of the pajiert should 
be dned or Umahed lightly until it hai* been alisorbetL It h uuporiant 
that the paper Ehoiild be Hat and that it should be unifonnly damp, 
as a sheet whioli is dry ou the etlges will vootraet and pleht wbeu 
printed, and such a printing fold makes nn mitieahls proof. 

The hlajikel^ arc then pulled flat over the whole aiul the press is 
turned slowly, u'ithout etopplng, while the plate is actually under the 
roller. Stopping while the plate is oiiiier the roller fan eauae irregular 
bands aerass the proof. The press is turned slowly to give the paper 
time to take a firm hold on the ink and, for the same re-asoti, Lha plate 
ig frciiuontly passed twice. Printers making large editions ofte® fasten 
the blankets hack with a cord and weighl. 8o tlioi when the plate boa 
gone tbrougli and back they do not have to be handled. In practice it 
is faster to do this than it is tq walk around the press. Id mniiing a 
plate lwu:e through tlie press, how'cver. it is important to he tmre that 
the pressure is balanced on the two aides and that the paper does not 
defomi, aa any inequality will cause the plate to twist slightly, rcsuJh 
ing in a double impression on one edge d£ Uie print. This fault in not 
imcommon in prints, and 1 have seen Rembrandt first States showing 
doubling of this kind. 

Finally, the print is removed from the plate. This must bo done 
slowly nnd progress ively, aa a print, pulletl carelctfiJy from the plate, 
may cause a thread of ink in the lines to break, or. in the case of very 
snft'sn[faced papers, to adhere to the plate and tear away from the 
proof. 

Drying the prmfs 

Tlie <lamp iUieots are commonly dried between blotters, sometiinea 
each proof being covered with tissue paper to avoid offsetting, Gen- 
erally it ia wise to leave the weight of tlie stack of btotters only on 
the proofs for 12 hours, after which Uicy can, to some extant, be loaded 
so that, altliough the sheets dry' flat, the plate improRsion and thn relief 
of the lines al>ove the Rirrfaee wiil not be flattened. Another, and more 
rapid, method of obtaining flat prints depends on the fact that all rag 
and good fiber papers stretch when damp ami contract when dry, to 
an extemt of about 2 per cent in some cases. So, if the outer edges of 
liie paper are tapetl down on a board, the contraction in drying will 
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8trotx;h tliir proof {[uite flat. AlUioii|f}| tbiB jr the mo£it oouvcniotit niethod 
of getting A (!ul proof iii n hurrv, il will often remove Uie piatc nMU'k 
And, when raised whites Imve lieen iisefi, they may be stretched so as 
to lose their relief. The w'hole procwlure of drying and flutteniiig prints 
is necoHsary because only that j>arl of the slieer actually on the plate 
has been ^trelehwl hy tin- pressure of the pro'^a* ainl, as the margins 
would Tionuafly return to their originBj size, thy dTi«Mi print surface 
would b« convex and irregular, lidtli nielLtwfa »! tempt to wtualhe the 
strains in the paper fiber, and if carriod: out correcUy, will result in 
proofs whieh will remain flat, even if wetted and re-tlried 

The paper will, as a rule, dry in about 24 hours, hut tlie iiihs we use 
will not be safe to haiidlt for at least 48 hours and Ibe oils in theitt w'ill 
not have entirely ceased t:ir oxidize for a year or so. 

Dtsctp/iiM! of prfst room 

The elaborate menus described to produce clean, perfect prints may 
seem too eomplioated, but, without serious organizatioii of the whole 
process* the wort will not be presented at its true value. Wet paper, 
ink, wiping i>adi?, fells and blotters, boI vents, cleaning ragu, eleoning 
table, all must have tlieir places ami all must be kept clean, Tlie printer’s 
hands are going to be covered with Ink in the printing, yet paper, blot^ 
tors, blankets and the be<i of tlie proas must he absolutely spotless. 
This is done by the use of metal or stiff cardlroard etipe, called 
mtfatnosr in France. These are made by folding piece,-* of 4 inelt by 6 
inch metal or cardboard over a pencil, giving a dip that Bpringa open. 
With these dips ail paper, priuts and blankets must bo hntuUed. Of 
course, the inky lingers most never gel inside the dips. As far ae pos¬ 
sible, too, inkizig of the hotplnte should be avoided, and the ink slab, 
tampon, rollers and pads of gauze must bo kept free from grit, Xt ia 
recommended that they should M stored in a box over the hotplate. 
Blankets are removed from the prose as soon as the work is Uniahed, 
Pressure shosih! never be left on them. Then they ore eillier waahod or 
hung up to dry. Ink should Iw scraped from the saturated gauze after 
use and they, too, diould be hung up to dry, not left in dotted knota. 

Id spite of all these precautions it sometimoa happens that bod or 
imperfect prints are obtained. A competent printer mnst be able to 
identify the source of error. 
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^rtor (■» 

A prltiL may tie wriiikleil, puekered, £;l:imy OD lite BurfaDe, or smearcHl. 
may be spread or doahlerL The wrinhttJig or folding is generftUy 
doe to Uie eoiidiliou of The paper Itefore pntiijjig^ A ahiiiy snrfaee on tJie 
print shows excessive pressure, which niny also Ite a cause of smearttig 
or spreading of the Ink out of the lines. Spreading may, how’ever, also 
l>o dne to there lieing too much oi) in the ink. DouhUng, unle«s cause<i 
by a buckltid plate moving or rocking on the bed, is due to anaqual ad¬ 
justment of tlio pressure screws on the press. Wet blankets or blankets 
stiff with aise from damp paper will also cause wrinkling, poUahing of 
the surfaeo, an<t poor prints. The blankets always creep an inch or so as 
Uic pre5$ rolls, so Uiat a blanket adherifig to the paper will futiilly form 
a pleat 

Tlte causes of poor lines, interrupted hy white dots, are as follows: 
fa) carelees inking of the plate, (b) the paper has been too dry or there 
has been grit on its surface, (c) the iiib baa been loo dry, and (d) there 
has been insufficient pressure on the press; (a) can be identified by ox- 
amining the plate after printing when ink I'annol be seen iu lha linos tlial 
nuHSt'd, (b) by the feel of the paper, (c) by the presence of ink stiff in 
the plate, and (d) by tlie fact that the ink still rn the pJate in apparently 
w'el- Unless it is certain that the paper being used is suitable for in¬ 
taglio priniing, this also altould Im examined. Certain papers which are 
manufactnrod with resins, or hard .sire, in the pulp, the sIko being fused 
in the lihor by pressure mid heal, are completely unsuitable for printing 
in intaglio. As the fiber refuses to absorb water, and as only damp fiber 
can take an impresaion, such papera will reject the ink. I can recall 
wasting days witli a Japanese Huper Macro paper of commercial raann- 
factuTD, which had been prepared in Utift way, although a similar look- 
tng paper had previously given excellent reFuUs. 

Odd lines mlsaiiig iii an otherwise aalUfaetory piint are generally 
due to bad iiikiug or sometimes to grains of copper or other matter in 
the tines. With good ink it Is very rare that, once In the line, it will ba 
removml by the hand or the pad of gauxe. 

For printing from intaglio plates any paper cau he used which can 
be completely damped, but the difference of quality in the print made 
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on ^ jntper nrul Ihnt on handiiiacW ]mre the pfl|H*r b rfiuark- 

shin. iEvctry pajier riHiuirieit riliEiiily <Mfr4?reiii ireatjti&ii^ in ilmnpinE and 
prc>[Mtmttou, utid abo i]i rhi^ dL^grf^t* of [»rt‘>i8uire that iti nedded to obtaiii 
fjorfeci^ pruiia. It ui alien tinx'e iliflicuH to print wall un good papora 
tlian on poorer onea. 

Handmade raff papers 

Up to the iiiuotoonUi eoiitnty tnetbods for the mak ing of liai} paper 
trerc unknown, eoiii»e<iilontl>' aiJ papers of the ^eventoenlh and eighl- 
eentli centuries are oxceUeiit. Though iu soino cases these were origi- 
Tiully aired, that size has disBpi>cared in the couraa of time. However, 
Riieh paper is very rare in sheets of large iliinejvsions. Modem rag 
paper is good or bad for a variety of reasons, tlieae biduding the ijual* 
tly of Un? pulp, wiiellier the rag was redmn'd with the stamp mill or the 
FIoDander machine, the absence of chemical treatment or bleaching, 
and the idtill of the himd that itmdc U. EiigUsti papers such as What¬ 
man, P, iL Read, Chatham and Arnold are strong, long-fibereti but 
often very heavily abed and fometimes very liard-stirlaced from hot 
preesiug. Such {papers need long soaking under pressure to produce 
porfoet prints. Any jMiper whieli b perfoeXty white has been bleached 
anil will nut remain white hut will inevitably yellow in sunlight. 

Dutcli papers like V^an (leldcr Zonen are e^ceHeni, though I have au 
impression that tJie best paper was made I2t> or 30 years ago. 

The Italian pufjers f know are very poor, ahort-fibere<l, cutting easily 
in the printmg and refusing to take a surface tone from Uie plate. This 
last can fKimetinies he remedied hy resizing. 

The finest paper 1 have used was Motitval made by the late Gaspard 
MhiUiiI in Prance, though many oilier French papers are also excelleni 
Some German papers, too, were t'ery fine, IhCiagh often bteached. A 
Spaniali and a Sweflish handmade paper w'e used were good. 

American handmade papers, very few of which are now made, are 
good in testure bat somewhat irrcgidar, owing to the way they are 
ninde. A fevr sheets from the Lyme RorJi mill in CoRneelicut, now un- 
fortanatoly ulosed, vfore found to be (ifst rate. 

The Chinese papers, of the type of **lndia” paper, print excellently 
hut are often loaded with kaolin. They ace generally too fragile to be 
used without being mounted on strong backing sheets. 

Handmade Japanese papers, particularly those made up to 20 years 
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BRo, Hoaho, Kochi nod so on. which wers B«oorally omdc from the ftber 
of the paptT mulberry^ jirini very perfeetly. They reqolre apwial Ireat- 
ment as they often become cstrumely fragile when wolk'd^ and U is 
wiser to damji them very syghtly hy ktlorleaviog them willii damp blot- 
tera. At the momont of printing the slioet abontet lie Ilut. appear dry^ 
lint feel eold against tliu hack of Uie liand. Les:* pressure iu printing 
will be needed than ia required on a laid rag paper. Prints on such 
pa]»er need <‘arefnl hanHling a^ the Kurface will wear and fray if Iwdly 
niblted. 

All these pat*er» are of two kindH^ laid or wovop called verge or x^eiin 
ih PraJioo, according to The way the wires are placed in the tray or 
form in which the sheet is made, fn the latter no definite tinea ean he 
seen through the nhcet as the wires arc arovon together: In gonorai, 
linear plates will present vi'ell on laid paper Imt oipuitint or teixtiirea 
appear tiotter on o wove'sheek 

The machine-made papers citii lie used where there is no hard sise 
present, lint their UfiefuJuess ilepeuds entirely upon the quality of the 
fiber they contain. Form-made tnaehlne (uipers are often very similar 
to tuindinafte, thougli luciro niecliauicaJ. as often the teJCtnre is obtaiaed 
by passing the sheet through rolienj after making. Wood-pulp paper 
prints cxisellently, its only disadvantage being that it ia no! dorable. 
Papers loaded with kaolin, Imriimi sulphate and other chemicals are 
unusable. Buysdaol, Murillo, Trove, and otliei^ are good domeslto 
papers. 

The weight of paper used (or a particular plate ahould have some 
relation to the eisse of tbo piale at well as to the texture to be printed, 
fjpuerally a large plate needs a greater weight of paper (perhaps 150 
lbs. in Uto U. tS., or 45 kilo in France). Also, aquatint wUi print more 
richly on heavy Oiau ou thin paper, To some extent, ihia can lie ovor- 
come by backing thin sheets with blotters or other soft paper. 


INK 

Tito black inks used for printing arc made from a number of difforr 
ant pigments, Frankfort black made from charred wine Ices, lake black, 
French black (aoir 6otf)'u), vino black, lamp black, and other carbim 
pigments. They are ground in linseed oil or burnt oil; b commercial 
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nnd TonUHhei} are pftea imed, somptimes 'wiil'i driers or 

siec&tive. 

The ink we geuerally use tji Atelier 17 is ground from Fruukfort 
hlaek vrilh one Imtf to one third the amount of a ileuse pigment. IVleo 
French btaek herame rare we used a synthetic take hlaek^ anti later a 
very inteftse vine black. The powder is mixwl dry, ami the plate oil 
worked into it with a litllo raw liuBeed oil. until Ii will hold together. 
As grinding makes it more liquid, it is most important toke^-p ttie total 
amount of oli down to the minimum, or the result will Ite too liquid. 
Tlie mixture is then ground by hand with a glass or granite muUer ott a 
glass slab, or by a cone grinder. Machine grinding does not produce so 
good a result as the heat generated by rapid grinding seems to uifect 
the* oil. The consiaterjcy of the ink required for the Wst results has to 
lie detormined by experiment: in general, it can be said to work if tlie 
ink will drop slowly off the imlette knife without ruiaung in a thread, 
ffo grit should remain in the ink when grinding has been completed. 

The use of Tarnishes, driers, boiled oil, or stand-oil in ink is undesir¬ 
able, tliough they are used eommerdally to give gloss to the ink and to 
cause ii to dry faster. The ink, prepared as described, is dry enough to 
allow for the haodUng of prints after 48 hours, although oxltlatlon is 
not completed for up to two years. As the oil used is unbleached, at the 
end of this time the print takes on a warm color due to the microscopic 
tnargins of brownish oil around the blacks. This 1*030110 in no Idrs of 
intensity. The practice of miitating this quality by mixing colors in the 
black ink Is less successful as it weakens the Intensity of the black. It 
alioald be noted that the iuk we use, unlike some of the commercial 
preparations, dries to a mat aurface. 
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rmsnsG ns comjor priati.vc from 

tJVTAtSUO PLATES 


The f>rai^(3urc f»r printing from engraved, etched, 
aquatint dr dry*point plates hi other uhigle colotTi than black follows 
very doaely upon that doaorihed in the last chapter. Inka in cotori how' 
ever, do not wipe a« easily as black, and tiie proportion of oil used in 
tlieir preparation has to Ik? varied to get the best results. With iron 
oxide rede, or with odue, for inataiiee, it is ueceaaary to reduce the 
percentage of heavy oh in the mix owing to the soapy quality of tlie 
pigment. 

Certain dlffcrouccs arise in planning a plate for color which do not 
occur in plouniug for black. As Ute coniinet betw^n worked and un¬ 
worked parts of the plate will be red and white, for example, instead of 
black and white, more violent working will Ue ueedpd to give an effect 
of the same intensity. Although alt tlie variatiotis from black to gray to 
white (except for the slightly wanner or colder tone described in Cop¬ 
ter 2) will appear as the sama hue, a red will appear almost black in 
heavy burin passages, then as deep red in strongly bitten textures, and 
as a series of pinks in light aquatint or in the tone left on the aitrface. 
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Thus the work will seeiu to ho iii a Kprioi; of llirtu lEitToronf re^ls ratiior 
that! Ill otK* Wflor. 

ji 

Printinff sevrtat folor$ stmuHnn^maity /rum oitr pl^tr {a h jmupee) 

This inolhoil is used id the production of the tinted horrors kjiowii to 
the trade na “beflrnoiii etehbi^.** A hitteit and mittatiuted phite, ;ioTiie- 
tiioes with dry p<<mt. is inked in different areas with "dollioa** {pAn- 
p(^r.s) of roUeil eauvoa or felt, uiid is wiped, one area at a ttnie, with 
gauze and the hand. A separate pad is, of eouri;e, kept for each color. 
Tlie effeel is a gnidatioii of tinta over the lines and the surfsre of the 
print. Koger Lacourtero in Paris has used ilic method for priiitlng 
front multtple plates with very fiiio effect 

Pfintmft ifOriotM ct>lor4 $MCCfrS^iTcly from one plate fw \ntafflw 

A sinipte method which has given quite interesting reanlta in the 
hands of Raoul nmc, Mauruno Luaanaky, Karl Schnig and others^ 
conaiatfi of printing in one color from tlie plate, then removing the 
plate from the press, rednicing it In black or another colpr, entirely or 
in part, and reprinting on to the proof with a deliberate slight error in 
register. As an exteiiaioii of his experiments in photograpliy, Ifbac 
printLM) a negative, surface-Inked proof slightly out of register with 
a poaitive to get an illnsion of t>urfuce in relief, C'ertain of Lasansky’s 
diT points were printed in cohi color over previous warm color, gtvuig 
a piuiullar atereoscoptc effect. In his Nipht Iftad (Fig. 51), Karl 
8chrag used successive iutaglHi impressions in green and black about 
1/32 inch out of register to obtain a vibration and density in the repre¬ 
sented space, like mist or turhid water, iu keeping with tlie mood of 
Uto plate. 

Aiiotlier method which haa boon very little usotl Is to place, over a 
plate Inked in color, a stencil as a mask expoeiug only those parts of 
the design in which thia color Is uocdeiL The plate can tlion be re-inked 
with a soeoiiij color and reprinted with aiiuther mash exposing only 
those parts in wiiicli the second color U ueoiled (Fig. 52). By this means 
a very dear definitioii of color elements can be obtained, in a way that 
is impossible by the powpec system. From textured, aquntluted or 
lightly worked passages in the plate overprinting in two or more colors 
is possible, particularty if the delilterate error of register ia used to 
avoid fouling. It is dear that w’lth all of these luethods a very dednitc 
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plan of operattooa i» w(>U b.s i!XpLiriai]c;{} of tJjfi ooiise^ 

qaences that con bo expected from the atwoeuition of I he vartotiR colors. 


5tffi uf/aneou.? front surface and intaglio 

In thifl moihoit, used l>y Atelier 17 since the lute tvfeniiea, after the 
preparation and wiping of the intagiio plate in black or other eolorf a 
fliin of oil color (a tlepualted ou the more or leas free surface of the 
plate^ in areas defined ftometinies by stencils, the fingertips, a roller or 


Ail/. 


A/a- Zi, 





Ftgi ^ Fiinhirg in Fcmr Colon hmn k Sbgir PLaie thicrug^ Stmeik 


other appropriate muanii. The whole eouibination of surface color and 
intaglio color ia then liansfcrred to dntttp paper exactly as dcacriltod in 
the last chapter. Thus u mngle passage tliroagh the press is all that is 
required, proiilcuta of register applying otdy to the placing of the oolor 
elcmeiitH on tbe plate surface. 

Here asvcral requirements of the uiedium will be apparent, Inks 
must he‘'u8ed und color dejmsited on the surface in such a way that it 
does not ntix with the ink already in the plate. Then, as it is clear 
that an opaque oily ink between intaglio ink and damp paper would 
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il8 ttilliering to iltt? print, the fihii of color on the 
must remain so Uiin thut it is microscopically poroue. Also, it is ifcl- 
(lorn po8sil>la to siiperiniiiose two colors* both ticcanse of fool tug aurl 
the riflk of devetopiiig too Leavy au ink Isvcr, so practicable traiiti- 
parancy will 1»o foafiued to a bitten in intaglio over a aiugle 

flurfoce color m each part. Of couree, the surface color being above 
the intaglio tu the plate will appear undemeatli it In the print. T cJin- 
sider that certain of the Hercules Seghers priJita, generally tlescrilwd 
as hand'Colored, were in fact printed in this maime;r. My own CVn* 
tauresse (Pig. My plate was printed in this way, using four surface 
colors thxou^ stencils and intaglio red-violet* A further devolrrp- 
menl of Ihb aingle plate tedmiqoe for as many as five colors, which 
was developed in it^, ia descnlie^l in ClLaptet 10, 

Priittinff from Aeveral intaglio ptaies *n color 

This luetlrod of obtaining an imago in color has been applied to tlm 
reproduction of works by many modem paintera, partindarly hy 
Jacques Villon and Roger Lacouriere iu France- Prints are numbered 
and signed iiy the painter auvi often. Uie buyer does not recognize 111 at 
they are not. in fact, the wrork of Ids hand. Printing follows the same 
procedure as described but various methods arc used to ensure exact 
register of the plates. As all intaglio printiug ts carried out on damp 
paper, and as all good papers stretch when damp, it is necessary to 
control the humidity of the paper so that the sheet will be of the same 
size at each printing. If register is taken from near the center of the 
sheet:, the vaxiatiou will )>« at a nuniniuni, but, by control from the 
margin, the possible aniounl of error is increased. 

If tlif> niaximinn Litensity of color is sought, or if a large printing is 
planned, it will be .necessary* to allow each 4M>li)r to dry before printing 
the next, TIiqh the paper will need to bo re wetted. Many Priinch printers 
employ a heavy wood-pulp paper w’hicb reqiiirea little humidity nuJ 
hardly varjea in size, wet or dry. to avoid this difficulty. A Japanese 
Kochi paper that needs only to be placed betwceti damp blotters to pre¬ 
pare it has been used in Atelier IT. 

Methods of register 

There are three general methods of register in uae: 

(a) In France It is usual to assemble all plates of the same size in 
a*hich the image ia in register, usuiiily ensured by printing back on to 
these Kubscqueiil plates from a wet proof of the key plate, and to drill 
two small holes through all of them in jiositions which will not be too 
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CJMjitpk'tioia# on the prooL All the sheets of papoi to lie us^jd are then 
prickerl through with a necflb panm^i through the hole# iii <me of the 
pUteH. Allien Iho pI«to w rowdy on the hod of the preaa the aheet is 
plated by engaging two needles paawed through it with the Uoles in the 
plate (Fig. 54 a). 

ih) The method used by Fre<i Booker (Fig. 55) lu the Atolier for 
aurfni'e or intaglio printing umkes use of a metal niat» havbig an open¬ 
ing tut to fit the plates, carrying three stops* made Uy turning up tabs 
of metal, wbieh are outskle the travel nf the blaidcete. The sheets fit 
against these stops and coiw^noiitty fall in the same fHiSttion. Where 
the printing is done vet on wet, that is wiihoat allowing tlte ink from 
ora printing to dry. wid wilhont loj^s of tinie in reptaeiiig the plates, tlie 
methoil is alnioaf aeeuratc. However, as register is Crom the margins 
of tliB sheet. It U not proof against the varying htmtidity of the paper 
(Fig. 5+B). 

(c) For making trials from color plates we bwve also used another 
eystent. The position of the plate is marked accurately on the bed of the 
pruss. A sheet of paper is cut to wllow long margins at both ends and, 
after the first printing, the sheet is held by one end in the press and 
turned back over the blankets and roller. If the saoond plate to he 
printed has not ulready been prepared, a daxup blotter may be laid over 
the print to pr eve tit drying. The second plate is then placed very es- 
actty in the marked position on the bed, proof and hlankete are laid 
down upon it again and the press is turned until the second impresalou 
has been made, Tlie sheet still romains pimdicd in the press by its other 
end. The proeesa mar be repeated as many times as uecessary. If dmio 
carefully It Is aocurate to within l/'32 inch even on large plates, but it is 
only applicable when printing wet on wet (Fig. 54C), 

(i7) A method employed by Manrido tjasanaky for printing in two 
colors from the same or dlfieront plates involves printing the first 
color normally as described. The second plate te then inked and pre¬ 
pared. The prooff w'hieh has been kept ilump by covering it with a 
4.tamp blotter, is laid face up on one blanket on the bed of the press, The 
second plate can then easily he placed on it, the back of the plate being 
covered with paper to protect the blankets w'hich ora then laid on top. 
The plate is then printed upstde down. Tin* method has the disadvan¬ 
tage of giving a rutlier poor second printing as there is only a single 
blanket against the proof iiistead of the usual three or four, and there 
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is ftlso HOmp of th^ ftccuiul plntc' under the pressure 

of t.lie upper roJJer as I he UMilcrmoM blanket rompreHtBs. 

Ill piauJiing and unUting g fieries of plates to Iv prinleJ in color tie 
artist needs to be fainiNar with the many tccbnicaj and theoretical re¬ 
quirements of liie medium. Zinc plates, unless they lutve been plated, 
are iindcsirahle for the printing of pale colors as they give a slight 
surface gray. Certain colors, as vemtUion, cannot lie printed from cop¬ 
per as Ihey react with the metal. Strong ctitting with the hurin la un- 
dealrahle in a color plate unless it is the last plate to lie printed, as 
subsequent printings would tlatten the relief of the thread of ink on the 
sheet and, if printed wot on wet, the line would spread. The work done 
on (lie plates must be clearly planned witli regard to the opacity or 
transparency of the result. As in the printing of surface color, if loo 
solid a layer of ink has aceunmlnfed in one place oit the proof, subse¬ 
quent impresfioua will fail al these poinia. .taeques Villon has devel¬ 
oped a method of printing in transparent (ioilor. even with opaque pig- 
ineiita, by carrying eaeJi color in a system of parallel lines, etched, dry 
point or btrmi, so that no one line of color will fall on another and white 
paper will come through the de,tigTi even in (he strongest passages, fCoger 
Lacouri^re prints reproduction etchin^m wMth some dry point and aqua¬ 
tint or mez^tint, hiking each plate d fa poitpie, so that even when using 
ten colors only four actual printings are necessary. From experience of 
the commcrdal utetitods of printing it haa lieen found that the greatest 
transparency and brilliance of color is obtained by offset (color printed 
from the source ou to au mtermediate surface and from tliat on to the 
sheet); less brilUanee comes from surface printing, and no intaglio color 
is quite as transparent nr as intense in light redection as either of tliese. 

In the use of colors in printing, as in pniiiting, it ia to ha noted that 
there are two possible cunsequeiices of employing the same pair of 
colors. Thus if a Tod-violel. line or point is placed near a btue^green line 
or point, leaving between them aboitl the same space as their thickness, 
in the white interval u yellow will be seen. This color effect, called sub¬ 
tractive, IS that sought by the impressionists in their use of tlivided 
color. But if the two colors are superimpused a blue will appear, the ef¬ 
fect being kno^ as additive (see Fig, 63, top center). Apart from their 
txansparemey, oil colors from surface or offset will be of the same hue, 
while color from intaglio printing will appear, as trendy described, as 
if composed of several distinct hues of the color. 
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rRiNTUva ntt FRiXTixe ax fabrics - 

MACRiXE PRIXTIXG ~ FARCHWEXTt RWEf 
LEATHER - REUEF FRIXTIXG - CL/tJ!5rFf- 
CATWXt XVIRBERIXa AXU FCBLISBiXa OF 
FRiXTS - RECORBS 


Printing on fabri^a 

lu the fitJtteentli-ceiitury patterned fabriea of linen, 
cotton Bjn1 silk wore printed from intaglio plates, for instance by Her¬ 
cules Seghers (Fig, 57), and some of the early 'jogravera made actual 
prints as images on woven materials. 

Hand-printing in colors on textiles was revived iu recmit years by 
Atelier IT, working from etched and engraved plates. Pine linen was 
found to give a accurate proof, and silk was excel lent where tho 
weave was close enough to take a fino impression; cotton and rayon 
were definitely lesa succcssfuL 

As in practi^ these fabrics may need to be eleanet!, the inks or colors 
used ahoult] be planned to resist solvents. The inks used for fine prinJU 
making <lry very slowly and if used on fabrics would only resist cloan- 
ing after about a year. The mk for fabric printing in therefore pre- 
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pured as i.leafiTtbed for intaglio printing hui llio raw linseed oil Lu the 
tiiix IB replao^l by RnarEeiii {Cobalt Llnoleutel or tflhor ^tcfativo, Aa 
this ink will dry and form skin rapidly on Ihe slab it la advisable to 
take H very heavy ink containing^ only heavy oil and pigment and tnlx a 
small quantity at a time wiib the Biecative to the eonsiBtency needed 
for printing, sulRelent for one or two iirinU at a time. 

In handling silks nr other fabrieg for printing the chief difficulty 
arises from the elasticity of the material, particularly if wetted. Senee 
we have found that using the uuiterial ilry and laying li on the press so 
that it itt stretched across Uie plate with uiiifonu tension and covered 
with a damp aheet of paper, w'as more convenient than wetting the 
fabric itself before printing. Colors applies! to tlie surface of tlie plate 
witli roller or vtabber over iniaglio inking be primed, quite easily if 
the thickness of the color fUm is kept at a minimum {as wilb printing 
on paper}. Tills is the only practicable manner of using multiple color 
on fabric, as register by hand-printing is extremely tedious and uncer¬ 
tain- Fr(K]U6iitly for decorative purposes the impression should not 
show a redangulur plate ntark. In this case, unless the plate is sawn 
out to the profile needed, a cut-out maKit <niii be laid over the plate 
which then prints only the form exposed. 

Printing on faht^GS hjf m/iGhine from enffraved pfflJes 

The Atelier has been experimenting on the possibilities of making 
rollers for intaglio (solicbdeposit) printing on fabrics in large quan¬ 
tities. The roller of copper, or cop],ier on stflel. Is made Bometimps by 
depositing the copper surface elecirolytically, somplimes by shrinking 
a eopper sleeve ou to a steel core (somewhat as rotogravure oyLinderB 
are made, but the depth of engraving is much greater in the fabric 
rollers). As these rollers run in wells of liquid ink and are stripped Uy 
a diictor blade they have to he perfectly concentric and parallel to 
withia 1/1000 inch; therefore wide hollows of relief whites as used in 
the flat plates are not practicahle. The methods used at present to make 
such rollers are photogravure, iti which a eeroen is used to break solid 
tones into dots, and maohlue engraving by a sort of pautograpli- The 
circumference of the roller dfitermines the interval of repeat in the de¬ 
sign, and its length the iridth of the material. Both of the methods used 
would fail to give all the detail of the hond-pugraved plates; the ecrecn 
would interfere with textures and bitiags, and the traced mechanical 
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quality of tW pontograph iFOuId nol ropruJaw!- the flexihility of the 
trace of the hurifi- 

Experimenis are being made at present on the possibility of making 
a matrix from tbe roqiiircd number of repetitions of hand-engravetl 
plate®, forming it into a hollow cylinder, and then depositing an elec¬ 
trotype sleeve of copper inside it which could tinalty be machined in* 
iemally to be shrank on to a steel core, The diffictddcs of the prooeea 
Imre to do with the extreme Bct;aracy of the final dimensions of the 
roller. If sncccsaful this method would provitle a micrOBCOpteally ac¬ 
curate replica of the original hand-engraved and etched plate, with the 
necessary repeats for juachino printing* (Of course, nidess printed 
with the greatest pos«ihle preciaion, this quality will not be apparent 
in the final product; but perhaps the consmnjef is not yet trained to dis¬ 
tinguish anch qualitlca) 

from intaglio plulfs oa porchmeaf, hide, leathvff etc. 

It is practicable to print from etched and engraved plates in intaglio 
on to any resilient material which will absorb water* Prints have been 
made on parchment (sheepskin) and on various kinds of rawhide and 
leather. 

The parchment to be printed should be as even m thkkneas and tex¬ 
ture as possible and not only perfectly free from grease but also from 
whiting, talcum (French chalk), or other dressing, often used to pro- 
pare vellum to give it a whiter or more regular surface. If such mate- 
rials are present the surface may he sponged with clean water containing 
a few drops of anunonia and the skin immediately stretched on a board 
either by gummed paper around ttie edges or, better* with pins at inter¬ 
vals of about Va iivch. Unless this is done whenever such material is 
ilampened it will eontracl and deform very violently in drying. Unless 
such treatment ta necessary it U advisable to dampen the vellum as 
UtUe as poasihte; in practice I hav'e found it auffieienl to press the mu- 
terial between slightly dump blotters for twenty-four houra. Inks for 
printing on such material should contain less raw tinseed oil than 
those used for printhig on paper as there isles® absorption; and rather 
more pressure on tlje press should be used. If an. imperfect proof has 
been made it can be cleaned off completely wiUi petroleum eUier, lies- 
seue or other light solvent; ihe skin is then sponged with ammonia to 
remove traces of oU and reHtretdied in readiness for another printing. 
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ELide», aitcl f>ther aiumal maU‘Hal» are txtflled ui tmich the 

aanie faaliWii: goaeralh' Lf very soft tliey require little or no tlwnpen- 
ing^ but if bard they aiiist lie softened with water to mold into the 
ere vires of the plate. 

Reliaf prinihtif /rfim fttgrAtvtl and etchifd plaiirs 

It is obvious that plate^i made by any of ihe »tietiiD<ts descrilwd e,x- 
flept by (ity point or mearotml eon lie printed in relief bv ilcposittug the 
ink upon the surface without BUing tines or hole* ( Fig* Tlie con- 

taut presses used for tyjiography or » screw bouk-press w'ottld provide 
solhcient presatire, which ifi lesfs thou that used in intaglio printing. 
^Vlierc the work is to be printed with type on a eon vent in iml pruaa Uie 
plate would have to lie mounted on a wood block tj^io-hiph. Tlates 
worked for thLs purpose should be etigroved and bitleu far more boldly 
tlian tliose worked for intaglio prUitutg, for some of the finer lines and 
textures used in etching cannot be kept clear of ink in niechaoioal aur- 
fai» printing. There is sonietlniee strong objection on ibo part of 
printens to print from such plates, though I think tliat the quantity of 
aueli platea that way be used in the future is unlikely to affect seriously 
the photoengTaTors* monopoly, 

Altiiough the roller press is not intended for surface printingv with a 
little modification it can be used to make prints from such plates. The 
plate is inked with a gelatine roller coated with typographic ink (not 
tho ink used for intaglio printing) which has been rolieti out nil a glass 
slab until it ahowe a te:3(lurc wMcih will lie found by experimeul to give 
solid color and keep the hollows of the plate clear. It mity then he set 
np on the bed of tlie press in a mat of alioul the same ihicknesK as the 
plate, 3 dry sheet of smooth-surfaced paper placed on it. Then as the 
elasticity of Ihe hlankets is undesirable, a sheet of thin metal or red 
5ber ran be used instead, above which one blunkei is laid to counteruet 
possible irregularities In presence. The pres^ is set to less pressure 
then w'onid be used for intaglio printing. 

The plates made for relief printing in the Blake manner described 
in Chapter 4 were printed in a slightly different fashion (Figs, 33A, 
B), From the email fragiueut of Williain Blake's plate of the "Amer¬ 
ica*’ poem in the collection of Mr. Lessing Bosenwald in Lbe Library 
of Congress anil from the study of other prints of the same artist 1 
had been convinced that tbe relief of type and image was Lnaaflicient 
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for inkiit^ even with hurt) rnUors. AVith tlMj poot Rutli^on Todil, I 
studied the siirfaee of the prints in compariwn with the color-printed 
drawing's in wliich the i*o!or is known to have b^'Cti traiwferr^ from 
the surface of tmards coated with paint. Ah under a glass hotti showed 
a sitnilor ratiiiolated surface we assumed! tlinii tlie inking of the plates 
1 1 ad been at»o done by previoufly inking another plate or boiird, press¬ 
ing this against the plate, i^oparatiiig ttie two ruirfacos and printing 
from the relief plate. The variation of hue from top to in 

many of Blake's own proofs would be very simple to ohlnin in this 
manner. During llie summer of 1M7 with Joan Mird and others a 
numtter of plates were made and prlDieri by this method in black and 
gradations of color. Some prints were ako made m which the back¬ 
ground was printed in iutaglio, then color f ront a second hlauk plate 
transferred to the surface and printed at the same time. 'The method 
has bemi used by Priedl, Calapai, and Peterdi in the Atelier. 

(JlasJii/iratifm, wiimberinff and publishing of prtitk 

The European practice of numbering all prints in a lunltetl edition 
so tliat each proof bears a figure representing the order in which it was 
taken from the platCr and as cjuutienl die total immlier of prints in the 
edition is in general use in the Atelier. As prints ore sold today (though 
i would not suggest that this is the ideal way of rirculattng ideas) the 
value of the individual print depends to some extent on its rarity, 
(tliougb only if one aasumes the existence cf a demand). Tlius there is 
no reason why if this hag to be done it should not be done aceurntely, 
until the time comes when we may be able to circulate prints at rery 
lofl' oosi in enormous editions, 

Tlie progreiiHiTe working prints taken, at different stages in making 
the plate are marked Isl, 2nd, 3rd, etc,, state lepretivc dWoi); if more 
than one proof of a state k taken it is al.‘^o numbered, and it Ima been 
my own practice to date these proofs as the information may be ueeded 
later. When the fuml state is reAche^h It is usual to take a few trial or 
artist’s proofs i^reuvts ifartisfe in the French aenae; in England 
and U. S. all priiiU made by the artist are often called arlisi's proofs), 
and convention in France limits them to flvs—generally numbered in 
Roman figures or lettered A, B, C, D, E to dlatingutah them from the 
definitive edition. Frequently they arc made on different papers or 
with ilifferent inks to find the best coudUions for printing the final edi¬ 
tion. It has been the ouatoin for the artist to reiab these prints and the 
states, or one set of tlia states, even when the whole edition is sold to a 
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pal)lU}jer. Thi? normat coduukaion for ftftle of priutfi Uj- g^iiIlerUa k 
33^4%; where an etlitioii with exclusive right of swk iis sold outright 
the price paid may vary between % end of tbe face vaJne of tlm 
proofs, depending on apparent ease of dispose] and the dealer's inten¬ 
tion of selling eitlver directly or ilirough iniermediaries. tVliere aeries 
of plates are made with a text, arrangements with a pnblkher wHI take 
into accoun t hk ajc|Kmse in paper antf printing, advertising and making 
boxes or binding, etc. In those cases two extra copies 0 and Of) are made 
for legnJ deposit (Bibliolh^ue Nationole, in France—Library of Con¬ 
gress in U. S,), In England it is ueceaaaiy to provide five copies for 
copyright purposes. Qenerolty a uumlier uf cofaea marked /fors Cow- 
merce in France and not offered for sale are made for the collaborators, 
as spedmeiis, for presentation and advertising, 

Ii€C0rds 

Whether the artist publishes his own prints or whether a dealer ban¬ 
dies them, a record should be kept showing dlmeusions of plate, de- 
scriptiou of tecbiiiqae, dates of commencement and tenninatioi), paper 
used and dates of printing. Every print made should be rccordml and 
it is useful to add notes of destination of prints sold, exhibitions in 
which shown, prizes, etc. At one time I used to keep records of plates on 
failed proofs of the plate, but it is much wiser to keep nil such records 
together in a book. Of course no furlher prints are taken when the edi¬ 
tion is completed, though It is sometimes well to keep the plate so that 
a print which has been physically destroyed could he replaced. Ulti¬ 
mately the plnta is cancelled or destroyed. Hecontly 1 have cancelled 
plates by eng raving a signature recto across a worked passage, impos¬ 
sible to remove without trace; thus if prints axe ever niade again from 
the plate they could not be offered us the original edition. Thk methtal 
preserves the plate as a work of art, and as mauy museunis (The Na¬ 
tional Gallery, Tlie Chicago Tastitute of Art, The SL Louis Uuseum, 
The Brooklyn Museum, Tlie Museum of Modem An) have bought ouch 
plates, often more beautiful objects Uian the prints, 1 do not sec why 
they sliould be actually destroyed, since the owners of the prints are 
adequately protected. 
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Pl^lSTERt CAHVWfU 


Tbe fii'at printers in lustoty, or, ratlior, before the 
beipniungs of Idstory, were the men who found that a tool or a mold 
eoald l>e pressed into wei clay, leavias an iTOpreesioii or a cast. The So- 
laeriaiis of 3000 a.c., had a folly developed technic of writing on clay 
with two aimple arrow-sliaped tools, one long and the ffUior abort, mak¬ 
ing '' ennoifoniJ *' impreBsioiia which were assembled in groupa as words. 
Tho came uigeuioua people made hollowed-ont marks on cylinders to be 
rolled on the clay (Fig. «K), wliich were developed from aimpler seals 
merely pressed into iL The Imllowing-oiK was, of <icttirae,''uKaglio” m 
we nndorstancl the expression aiiice Its first nse in the sixteenth rjcntnry. 
■Whoit an engraving ts printed on a roUnr prosa with damp paper hacked 
by the rcailient woolen lilnnkets, a cast »s made of the surface of the 
plate, in exHctly the same way that the clay was molded by tlie carved 
surface of Uio Smnerian cylinder *eah Very early in the Western devel¬ 
opment of printing, periiaps oven at its very origin, casta were made, in 
clay, in wax and in molteii anlphur, from plates which were being on- 
gravtxL Tlie reversal of inseriptiona and details shows that, often, such 
caats were made from plates which were not intended to be printed 
at all, bat which were derignoil for purely decoraliv® putposee. 
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In A Trtatise. on Etf'h.infi by Moxime Francois Antoine Lalattne (!?2f7- 
1886), traasIatMt from llio secotul Frendi edition by S R Kueiiler and 
pnbtished by & Lauriat in Bo^^ton, 1880, a inotiuKl U i1e- 

acnbcd of nmlriug n print in plaster of Paris, Since about 1931, in Atp.l- 
ier fi, ue have developed this mclhod It hae the advaalafje of sJi<iwing 
the relief uf tlio Unea even more clearly tlmn a pmi on paper, and. it 
also provides a means of making a print witliout a prosit. 

TO V.4KE A MU.'VT OX 

The plate, which may be etiffraved, etcbetl by any of the metlmde de¬ 
scribed, dry poiiit or niesuietint, ia inked as for printing on paper. 

Tlie ink used should contain rather more oil than tbaf usOtl for print¬ 
ing on paper. When printing on paper a too Ihinid ink cannot be used 
as the pressure cause & it U> spread around the tines. With plaster- 
printing tliert^ is practicaliy no pressure, and, as the oil is absorbed 
by the netting plaster, enough oU is neetletl so that, after setting, tlie 
thread of ink will not in? dry enough to crumble nor to adlicre to the 
plate w'hen it is lifted, 

kVTieii the plate is wiped, in the mnwier described, with gauae and/or 
hand, it ia important that a fiim of oily ink should remain to isolate 
the plate from the plaster, so it is unwise to make use of whiting in 
cleaning Uie liand. If the plate is kept fairly w'ami on the hotplate 
during cleaning it will, as a rule, retaiu ihia essemial 61m. 

The plate ig tlieii laid face upward oti a glass or other dean smooth 
surface, placed so thut the margin is regular, and a frame, at least Vi 
inch deep and large enough to leave a uiurgin of an iuch or two around 
the plate, is placed ku position, it is advisable to place weights on the 
corners of the frame so that it will mil Boat off when Ihe plaaler is 
poured. The plate must be allowed to cool before ch sting. 

Plaster of Paris, plaster cement, bydrocal, etc., is linked as for ordi* 
nary casting, enough being prepared to make a to 1 inch thiektiess, 
according to the size of the plate. The usual method of uiixitig is to sift 
dry plaster into cold water until it no longer sinks, allow it to stand for 
a moment ajid Ihen atir it Ihoroughly and allow it to stand again. Some 
plaster workeri* tap Ihe bottom of the pan U> cause any bubbles to rise to 
the surface; water that separatea U poured off. When the plaster has 
the consistency of heaiy cream and begins to feel slightly warm, it is 
ready for imudiig. VVe geiiaraily poitr from one corner, allowing the 
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plaater to (M'wp slowly across tlie Burfaeo eo tlmt no air bnbblas ate 
trapped in the hoilowe of the plate (Fig. 59). When the plate U covered, 
pieces of jute fiber, soaked in plaster, my bo laid acToss in all diree* 
tioRs to reinforce the block. 

L« setting, the plaster heat* up, and the plate must not bo lifted until 
the block has become compietoly cold. 

riie tjlocfc is then taken and, with tbe plato siitl hold firmly against 
(he cast, is sUd off the base anil turned over. If, owing to any irregular¬ 
ity of the plate or the liaae, the plaster has covered tlio edges of the 
pUte, these uownnted excrescences must be oni aw'ay cleanly with a knife. 



With a large or strongly worked plate it has been fouml advisablo to 
heat the plate, by placing a wnnn object such as a fiatirnn or H can of 
hot water on it before lifting it, luftitjg a plate is also made easier by 
iiiEerting a po'tht or a knife blade under one comer. 

’Dio prial should have a suefaue as tonoolh as polished nmrhle over 
tlie uiiworked plate surface, the lines should be black, and the even sur¬ 
face color lufi by the hand or gauze in wiping should be seen. 

Sources a/ error i* plitsier printing 

If all the lines are gray and broken it is probable that the ink ooti- 
taiued an insuffieiency of oil If part of the print is gray, that is generally 
due to badly mixed plaster; water, wMcli should have been taken from 
the top of the plaster, will, if allowed to run on to the plate, cause this 
graynees. Bubbles m the plaster are also due to careless mixing or 
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pouring'. Linos in the unprcf^sion vhteh imvt? been hrefeen awaj- are gen¬ 
erally due to cardessness in lifliug, thuugh, in n tug plate wliicli line 
been heated, the coutractioti of the plate in cnuUng can result tn tmch 
breaks. Overheating Itefore lifting may have the same etfcct through the 
eipansion of the metal if the plate is large enough. It is de&nitety much 
harder to cast from a hig plate than from a smnlJ one. 

cARnftc nAsrm ^Hiirrs 

Whether the plate has Viceii inked or imiuked, tlie plaster cast is ac¬ 
tually a linear relief with a Tnastiumn projectioa of perhaps 1/50 inch. 
Br earvuig, Itie space coay lie organized Into a t>older relief. 

The plaster block with ttie print on it will remain damp and soft for a 
week or two after it is made, and will then dry and harden. It takes 
about the same time for hydrocat and the other plaster cements to dry, 
but they become much harder than plaster of Paris. 

In Atelier 17 we have often made plaster prints from plates in early 
states when only the bigger structures are present, and ha've com¬ 
bined the development of the theme by carving in actual relief. This 
has one deftnite advantage. The volumes to be worked are still targe 
in scale. The scale of engraving and etching, when translated into 
carving, tends to become extremely ininute and tedious. The resultant 
carved relief block may ^ve most valuahle indications of a direction 
in which the original motif may be developed Into the plate for normal 
printing on paper. 

The fresh block is easy to cut, but it is difficult to realize extreme ac¬ 
curacy, so it is most convemeut to cut away largo masses in the fresh 
block hut, where working to a Hue, to leave about 1/Ui inch to lie sliavetl 
away when the drying out has finished. 

A fine, pointed knife of the sort used in wooduutting, a small surgical 
knife, large and small round gouges, and smalt flat chisels are the most 
generally useful toots, though scrapers, drills aud toothed tools may be 
employed. 

In cutting to a line it will he found (hat a vertical cut crumbles the 
plaster on liotb sides; at an angle, only the undercut side will crumble, 
60 it is wise to start a cut near, but not on, a line which is to he left and 
then shave gently dowu towards the margin. 

The forms used will normally be fiat, convex or concave. As all carv¬ 
ing 'will be below the original surface of the block, a convex fonn will be 
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within, or partly within. bii Incised outline. Tho effect of n concave form 
in an inci^d oat line Iti moiHt iutGr^tiiijj; (see Clupli^r li>). 

Owing to the acnln of the oiigravcd prints oven if much of the small 
detail 1ms twon cut away* enough will remain U» impofie ft snuill seal© on 
the whole relief. It I© ©Koetilial m finish the carving with great precision. 
Surfaces may Iw* workeil witli Tools nmde by gluiug fine sandpaper lo 
sticks ami pointed toola^ and Uio roost useful fiiiiahing matorial i© ordi¬ 
nary wrapping paper which is siifhcieuily ftbrasiner Kt jiolish the surfaces. 

IFoy^ to ifyri 

Consider the block, Uluniinated from above diagonally, and then carve 
tJie sorfaces to show light, simtiow, recession, vulume, or hollow' in rela¬ 
tion to this light A plane turned towards light appears to come for¬ 
ward, tume^l against it, to recede. The consistent practice of thm method 
is, as a ralcv dull. 

The actual volumes may be coimdered ^ a round whare volume is re- 
or a hollow, or a sJope*back where a receaftioii if vt'anted, cut 
forward from the indatHl line where the projection would he needed. 
The result© of this system are also rather dull. 

In fact, tho only eonnsot one can offer an artist mvestigating ihe me¬ 
dium is to try it, following a tnore or less instinctive orgamzatinut and 
see what happens. Kvamplcs of work in the tucrtlimn aro Hay tor’s Laoe- 
ooa (Fig. fJfi), and Forren’s Composition (Fig. t?l). 

Color may be applied to the reliefs after carving. A eurious etTect is 
given by Incisotl volmucs of color, the original uticnrved eurfac© being 
left nncolored, for the systems of colored vohtmca organise theniKolvea 
in a more or less eotnpleto composition seen through the plane of the 
rcroaming surface elements. Fit her tempera color, with an egg or casein 
base, or oil color can Itc usovl, but only those pigments which can be used 
on lime in fresco poiiiting are safe on plsster, and oU pigments may 
show margins wlmro the oil has penetrated the plaster. Fruiting on 
planter may also be done from n stirface-iidted pinto, as in an example 
by Ian Hugo (Fig. 62), where the uuworked surface «f the plate appear© 
in black or in color. 

Plasters have been printed ovou by such com plicated melhods as the 
intaglio and three-color offset deseribed in Chapter 7, 

From the practice of carving relief prints we were led to exporiment 
with clay presaings. For these w© ttsed jvottery clays, such os terra 
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cctta, which ct»aW aabReqoently be Are<l. Au iok wm prepared by grind¬ 
ing potter’d underglexe lilnck vrith the burnt oil niicd in making ordinary 
printing ink, iud the preeeing on damp day, made from a plate inked 
wtUi this compound, was dred The reeutt, which so far we have only 
been able to realiM on a amatl scale owing to the apeciai equipmant 
needed for liandUug riay^ was a oGramic proof of great permanence, 
having the intensity and surface relief of a print on plaater. There is no 
reason why snob tiles should not be glared or carved before ftring, wheu 
on ojdremely durable relief would bo made. 


CHirTII 

II 


PEJL90d\.V^iGE5”; 0ES€RIPTfOi\ OF 
ESECHTIOIV FROW OR/IAEVO TO FfiV4JL 
PRf^T 


For a description of the inception and development 
of a particular work to make some sense to a reader, it is necessary 
for him to be able to connect it up with a direction, a method perlmps^ 
in any case with. Us place in a complete senes of works by the artisL 
Sonic sort of cottfesHiou of faith is also involved. To diwrihe an act 
without its motive will limit its value to those who are already familiar 
with the subject. 

Although, for perKoual reasons, I am no longer an active mcniber of 
the Surrealist Qronp, the source of the material in all my works is un- 
I'oniicioua nr automatic. That is to say, an itmtge is made without de- 
liberate intentioD or directloih The impiilae to make an image is defi<^ 
nite, but no particular inmge is sought conseioufily. This may give the 
impression of a coinpietely formless and unplanned ineihotL However, 
as the following pages show, the execution of a projeet in a very UtdI- 
reet method, a method of making u prliit ixi color, uot, so far as 1 know, 


previousiy uttfiitiptei), a great deal of foroihoitglit To practice, 

the us^ of color and tb? orgoiiiaatiou of the space wore found to ha?o 
much In conunoTi with those already experieuml lo earlier work. 

1 will try to explain this apparent TOnlradietion. Tn the first project, 
a drawing perhaps, no consdous aeleetion of form is exerdsed, al¬ 
though, aft with a print, the proportiona of the plate aolected and the 
sort of color to be need had been present in a nabutona state in my 
miml for a year or more. The baud which mode the firai study was, 
however, trained by twenty years of practice in luie-eugravLng, the 
mind had assimilated all the mechanical processes involved in making 
the work nntil they becanve ‘‘ioBtlnctive*" end the areas of the imagina- 
tton whicJi are provoked by the use of such means hati been exerobed 
for vcars. 

r 

Tims, if the source of material For such a work is irrational, its de- 
velopmciit and execution has to be strictly logical, not with the mechani¬ 
cal logic of iiuitatiou, but in accordance with a sort of ej-stem of conse- 
quencGH, haring its own loffio. At the different stages of development 
of the work, a choitxs is exercised, but with extreme precaution against 
tho application of a podestriau comnion sense when the inspiration 
flags. As Paul Klee says, “to continue antomaticallv ta a* much 

a ain against tlie creative spirit as to start work without true inspira¬ 
tion.** 

Tho plate Cinq P^rsonwiget (Fig. 63) was commeuced at the end 
of Decamiter 1945. From the start I planned to employ six components, 
all of which had, in some form, been used previously. These were (t) 
burin line, (2) bitten trauaparent taxto res, botli to he printed in black, 
and tfiroe colors, (3) one opaque, orange, and two transparent, (4) 
re<]-violet and (5) green, with (6) relief white which would pass through 
all five elements. In the manner planned the compoBition would not be 
complete until all six components were present. 

Tlie first draw'ing, on a white sheet full size right to left as in a 
prtnf. not left to right, mirror image, as in a plate, was drawn with 
pencil and red chalk to represent color and texture, and oontoiued 
only the structure of the design. Tlie loop-shaper] tiiterval on the left, 
the position of the head of the standing figure on the extreme left, the 
flow of space in the left panel, and the interruption by cross structure 
on the right and the position of the plunging figure were complete at 
this point. A small plate of the elements of the latter figure was made 
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at thw timo, Deceiitber IMS, There were only o few geometric indica* 
tious of the recuDibent figure at the loipor right, and the figure itself 
was not shown. 

The qiwiti plAn from this ilrawing was redraivn in reverse on the 
back of the sheet with some variations, showing it as it would appear 
on the plate. Two detail drawings were made of the spmning figure 
in the loop. One showeil the skeieton of the consoqueul figure and the 
other the m sio orgamaalioa of the first figure* which was not ftomplete 
at this point. The figures were only complete when they were engraved 
on the plate, much later. The sulis«iuent figure itself was not ahown. 
The tracing of the main framework of the composition was made on 
tlie plate, using white transfer paper, and the work was started with 
the burin. Ail the fomus actually originated with the burin, the vague 
white trace being used ouly to place and orient the composition. 

First State; After about two days' work on the copper it showed 
ouly the loop: the first revolving figure (head down) was incomplete. 
There was no structure in the riglit side of the print. Two prints were 
made on January 1,1946. Work with, the burin was continued after the 
recumbent figure had been drawn in ou the drawing. A previoua ver¬ 
sion of this figure, in paintiiig, was conimenced early in December 19^. 

Second Siatez This shows only tiie hurtu. Tlie static figure and verti¬ 
cal separation to the left of the print, the recumbent figure and the 
plunging figure at the right, the whole structure of the composition 
was indjeated. There was further detail in the spinoiug figure in the 
loop, and the direction of the space in the lower right corner was de¬ 
fined. The consequent %ure, complementary to the Bpluuing figure, 
was slightly indicated, Two prints were made on January 5, 1M6. 

Third Stairr This was not completed until January 18, 1M6. Detail 
was added in the head of the .-(pinning figure, development of the burin 
work was made throughout, and detail waa supplied to the recumbent 
figure on the right and the plunging figure un the upper right. Two 
small white reliefs wore added in the spinning figure to verify the pro¬ 
portion of white accents. 

Fourth State; After some further burin work, the copper plate was 
coated with soft ground, filling all the burin lines and nealing them 
against the action of the acid. Various fabric textures, an irregolar 
moah of gauze, several different closely-woven silks and crumpled 
brown paper, were pressed into this ground, using the printing press, 
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with, in Bome <‘aacs, irreator preBsurc appUett to ouo margin of the 
pUto than to the other. Whan the textorett were removed ttu; ground 
wa» {ifted, expoBing the plate, Abdiit four eomplDie groujitb were need 
at differeiiJ timea. The teittnre« were snperimpuAUtl iti caaea at 
tlie laooieat they were applied, and La oUier caaea b sei^onil or third 
ground carried the texture which wai> lo overlap that already ctcheel 
into the platev The silhouettes of the bitten elometita wore defined by 
atopping-out with a Tarniuh t^mpo^ci of retain disj^jlvetl in alcoliol. 
The biting wan done in a bath of sat m rated solufion of potass jam 
chlorate to which had i>een added abont HJ per cent hydrtichiorib acid, 
that in, a more concentrated Dutch mordanL Practically every bite waa 
varied by tiitliig tlie plate in tlie acid, and allowing It (o creep acnisa 
the surface, as well as by the variationa of pressure In llie trauaference 
of tile textures. Spotthig in certain places was produced by leaving 
scattered drops of acid in places during the tilting operation. Though 
biting follows the lines of engraving in some cases, it U most generally 
planued ui counterpoint. Tlie biting wa.** controlled in view* of the 
effect the transparent grays would Ivsve in modifying the three colors 
to be used. The forms of the bitten textures, althongii not indicated in 
any drawing, are consequent upon the linear forme and rhythms already 
established in tlie plate. 

The fourth State w'as printed on January 30,1946. Prints a, n, and 
c show slight changes due to removal of overbitten tones in the lower 
center with water of Ayr stone and the bnmisher. At this point the dis¬ 
tribution of the color was worked out roughly on tracing paper, using 
tnmsparetit inks of orange, red’violet and green to serve as a corntrol 
in setting up the screen & 

At this point, also, the composition wus Incomplete. The triangle in 
the upper center was slUl empty. It was to be completed by printing 
green over violet, a combination producing a blue, with lines of clear 
color. 

The method to be used for color printing was 6rat c^onsidered in 
1930 in Paris, when some experinienis were made by applying surf oca 
color with a roller to an uninked plate, making one iniprression, then 
cleaning the plate and inking it, for intaglio printing, in blade and 
reprinting on the same paper. Owing to errors in registry a biack/whita 
line, apparently iu relief, was given. Stencils were used to define areas 
of color, which, in this case, were crude and detached. Later, in San 
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Fm]lci!H^o in liW, « print, na^ made, iu which oint opatiue 

cplnx, orange, and two transparent colors, blue and ochre, were printed 
iu teuipera on ilautp paper, using eilk ocreeiia to replace stcncila, and 
hnail>'' overprinted with black in intaglio from tlio plate. In LP43. an¬ 
other color print, Ct^ntnuresse (Fig. wan made in which red, j'ellow, 
green and bine elements of oil color were applied to ilio surface of an 
intaglio plate previously inked with, violet: this provided the only 
transparency to modify the four colors. Though some prints were made 
with two successive impressions, the first being offset troiu stouciled 
color on the surface, the second being the intaglio impression, it was 
found that all colors could he usscmbled on. the plate w'lthout mixing, 
if suitable media were used, and transferred to paper in a amgle im- 
preseion, thus avoiding all the difficuItieH of register. 

In fills Cinq Pers6Hna-0es plate, I proposed to employ silk screens 
instead of the atemdls used in the Crntirarmr experiment. The large 
scale of the plate aiul the complicated overprinting in iransparent 
color whicli was plaimed means that stencils were not applicable. The 
plate was to he inked in black, as for normal intaglio printing, and 
tiien, hy using silk screens, throe sncce^ivo filins ol color were to be 
deposited wet upon the surface witivont mirin g with the black. The 
whole was to lie transferred to ilaiup paper by means of the roller 
press, in one single operation. On the print, color w'ould appear as 
off set from the plate surfaeo and, over it, would tie the bitaglio Im- 
prcasion in black, appearing slighlly in relief above the surface of tlie 
fuiper. Relief whites, hollo wed-out in Uie plate which w*ere un- 

inked or cleaned out, would appear in front of the grayUh whites of 
unworked, and tuicoJor«] plate aurface. 

Experiments in the additive use of color liad been made in January 
and F'chruary 1946 with drawings in trausparent inks, nsing the same 
four colors, orange, red-violet, blue-green and block. The method pro¬ 
posed, when technical difficulties had bffcn overcome, would permit a 
certain sort of effect to be produced, Imt it w'os to be in no respect 
a means of reproduction. Many effects ohtain^lc in paini would not 
be realisable, and only a composition planned from the beginning with 
a full knowledge of the Umitations of this method woul<i be auccessfu!. 
llowever, os in paintings of 1944 and 1946,1 had found that the closely 
knit aeries of loues, produced as the consequence of the interference 
of very few colors, gave a psychological unity wluch a more complex 
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did not- Pare! TchoJichev tells we that many of his compofii- 
UottR trere pUtiiied ie tHt» ^‘«y. 

As aft oil me<liuiii would be used iu the printiug:. the silk screens were 
prepared with glue solution, opeuirigs exactly the aixe of Uia plate 
being' left, and color lines were drawn in with lithograpidc tnsche lUid 
a rtding pen, Tkese were suhstHtiieidly washed clear w'illi turpentine 
in the usual faahitnL stopped lines were drawn -with glue, using the 
snine pen. ltej?petration with tlie hlaek waa simplified hy Uie fad Ihnt 
the plate "was riMbte Qirough Lb« screens while the w'ork was being 
done. 8omc scntterliig of i!olor, ontsule of definite color areas, was 
ohtained by using a dcUherately thin Him of glue. 

La practice, owing to aceidetits and the presence uf insnflicieiil mar¬ 
gins on Lho first screens, i( was necessary to remake both tlie orange 
and the green screeue Itefore a satisfactory result was obtained. 

Ttie screens w^erc hinged lo iwards on which mats were cut out to 
fit around the plate, attached so tliat register would he antouiatic. 

The appropriate medium, which wouiil permit ecreemng with a thin 
film of color, to avoid clogging the surfaire of the paper ao that it would 
reject Uie black, which would not spread under pressure, and would 
not mix with the black nor bleed when all the color* were wet on the 
plate, look about two weeks of exporimentuliou to find. The order of 
succession of colors turned out to be very important when sot up on 
the plate. Intaglio would bo deepest, followed by orange, red-violet and 
blue-green, so that on the paper they would appear in reverse order, 
the last color applied heing uadermoat. However, the Controlling factor 
seemed to be that amount of color, previously deposited, which was 
lifted hy the two following screenings. Finally the best succession was 
found to be green — violet ^—orange. & soft Japanese paper, Kochi, 
with three blankets and light pressure, was found to print best. Print¬ 
ing was done where possible by the artist, wlio hundied all intaglio 
iuking and HTial impressions. Three helpera, one mmi to each screen, 
printed the colors, cleaned the undersides of the Bcroetm and kept color 
mixeil and ready. The color dtil not add more Liian thlriy eccouda to 
the time needed to make each print. 

The Fourth State In fall iMlor was run successfully on March 3, 
I94fi. Two prints were made. The colors used were cadmlxun orange, 
tbalo green (chtorliiated copper phthaloeyanine), and aliEariu vioiet. 
The latter. Trot being obtainable, was ground from the pigroent- Qand- 
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grinding of a ctOAntity for fifty (inal prinlo and thirty trial 

prinU took ten koara. 

The plaU^ waa then coiuplotod tiy fiirilter burni^Mug on certain parta^ 
hy the ac^oenhuiticni of certain Imnit and the removal, 'with 

Rcorpere, of lioliowa to print white, or color, in relief. 

Fifth State; Thie w^irk waa completed on Mareh 7. and prints 
in black were made. Some inodiiicatioita of Liue tMireens were mnde at 
the last moment, suggested by errors in some of the trial prints. Then 
progressive proofs were printed—hlack plus one color, and hlads ploe 
two colors. Thu final series of fifty pnnts was made in three periods, 
totaling about twenty-sb hours. AJthuiigli some thirty prints were lost 
before the correct conditions were fouiul, in the ^nai printing only 
seven prints were imperfect. 

&Jr. Edo Martinclli of Philadelphia helped In setting up the screens, 
and Messrs. Frederick Becker, the late James (iocta, and Karl Sdirag, 
nil of New York, assisted In the priiitiiig. 
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CHAPTER 


CRtVtllC JLH Ofll«l\4I. CXPRES5IO.V 

risTB ,ii%i> j«rii c£.vt(;riesj 


EttgravmgT using^Tlie AH'ord in itu eiuiplesl definitionr 
tbc docorolioii of a surface itudaed Ikies, seems to kave been omi 
of tbc earliest technique!? of art.. As oarly ;ia any of the pi^historic 
drawings and sculptures, jierlmps even earlibr ituiii sculpture in the 
round, primitire man engraved designs in Imc on ruidt, slate, horn, and 
bone (Fig, 64), It is curluua to eompare Iheso engravk^ with the Ikie 
cnt in copper by artiata today. Even when the line has heon made by 
banimering a pointed Lnstrument held diagonally in the direction of 
the ^trve it still has the quality of the driven line of the burin, in 
which the artist travels with his lino instead of regarding Jiis hand 
executing an arabesque at arm's length. 

The Sumerians, whu already pos^easetl a mctliod of printing conci- 
fortn characters on clay u~tth two arrow-sha}>ed tools, made oylindridii 
scab which not only printer) the sign a lure of the owner on a clay sla b, 
but did this prtutiog with a rotary motion (Fig, 65), Such a eeaJ, 
with an oily blacJc, could function like the roller of a rotogravure ma- 
chine, Bqt true printing had to wait for Uie invention of paper, and it 
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is aurprifiuig that it did not Appear in "Egypl evan l»«for« its legentisry 
invention in China. 

In Rxodiia 28:36 there is n dear reference to engraving: in gold for 
the decoration of the Ark of the Covenant, and hy the Lime of Solomon 
and the bronze doora of the tample^ the craft must liave been in'dl 
established. As wag to be expected, in Enrope the workers in predoua 
roetala, the gold&niitha, were the first makers of prints from their en¬ 
graved plates. 

Printing from the surface of wood blocks was known a century be¬ 
fore the lirst intagtio prints. The small! pressure needetl could be more 
easily applied by the primitive means available. The roBitig presmiro 
required to sqnceze the ink out of the grooves of an engraved plate 
was harder Id apply. En fact, some of the earliest prints appear to have 
been rubbed with a burnisher from the back, 

Garty in the llfteentli century a uietbotl of Tusking the hollows in 
the ptate waa current whtdi is known as rribtc. Points were hanuiisred 
into the soft metai, and printing was sometimes done from the surface, 
the hollows rinnaining w'hite, bnt often, in the same printi parts of the 
plate would be flllcd with ink and the surface wiped clean. Ttiua two 
methods of printing were employed simultaneously. It ia possible that in 
such prints we might find the origin of taiaglio printing, bnt, as no artist 
of importance employed the method, it had litttc development, though 
recently certain nioflcm artists have re-employ'd eribli, and Uie simul¬ 
taneous printing in intaglio and relief from the same plate is nsed by 
the artists of Atelier 17, One print in Uiis maniter. to wbidi, on what 
evidence I do not know*, the dnte 1406 has lieen assigned, might be the 
earliest example of intaglio printing (Fig. 66), A modem example is 
show^n in Fig. 67. 

The men who made Uiose earliest prints in Italy and Oermany were 
not, as the term is now luider^tood, artisls. They were primarily arti- 
saus and ihny eithor kept a shop in one of the free towns or wore 
doniesticated in the household of a noble or a prince of the Churcli. The 
workshops could employ men who were at the same time among the 
greatest artists of their day. A method much in vogue at this period 
was to engrave oil silver or mpper, filUug the cutii with a paate of 
copper, sliver ami lead filingB mixed with sulphur. The plate was thou 
heated to fuse the black sulphides iu ihe lines, so thaU when polished, 
they would appear black on tlie bright metal (Fig, 68), The name of 
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this process is sitr] similar work ia atllj bcliig done in Iraiii 

Irak, and Irnlm. I liava seen Syrian silvarsiLittia in Amara Glling tkoir 
pUles with a mixture of antinjony, silver, and cKarcoftl dust which, 
wbeti reducad by beat, gives a iiltglitiy bluer color than the black of Uio 
lueiti. 
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Giorgio Vnaari atates tha!t Maso Finigaerra (1426-14154), whose 
workshop continuer] in lus family for three gen orations, was tlte actual 
<Ii8coverer of printing from an engraved plate. This claim was, at one 
time, adniitteil, but it now seems tltat printing was well known before 
his time iu the north of Europe. Prints are known of this perimJ which 
w'cre i{uite obviously intended primarily for decorative purposes ralber 
than as prints; tbis ie shown by the presence of holes at the corners, 
Intended for attaclitnent, and the fact tJinl Inserlptloiija often appear 
in reverse. In the workshops it was a common practice to make a presa- 
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mg in clay to follow the progress of the work; eulpliur wns sometuuics 
molted, atid a caot> even h caet of tlie oloy proesmjit, wad mode. Ae tii~ 
graroTd »tilt rub oil and powdert-d charcoal into llte finer |i&rta of their 
work to make it more visible, thie is still another ]>osBiblG source for 
the pr act tee of printing. 

To abandon unprofitable speculation about the meobantsm of the 
mvmUon ^if priutiug, there ie one fact that emerges dearly trom the 
study of the prints of this earliest period. This Ls that, within two 
generations, a njere liaif-««ntury after its invention, it had arrived at 
complete matarity, and within a third generation. It had become con¬ 
verted to another function entirely; In Italy one sertd? of the so-called 
Tarocchi cards appears at alxiut the same time as a number of luastert 
known only from the monograms or initials on Iheir plates, and the 
Master of the Hansbuch (Pig, 69) is, perhaps, even a little earlier than 
the cards. 

There was already a very definite di^erence in style between the 
northern and the soulhem schools. The Italian o^mples show a defi- 
niip lino profile; modeling was then applied with fine parallel tines 
running diagonally from the lov-'er left to the upper right on the print, 
which is the niust natural direction on the plate if set before the artist. 
(The most natural direction on seratebed or pulled lines would Iw the 
revenje.) The modeling m theaa early “fino-moniier** printB is weak, 
and closely set, and in the later impressions it has often been reworked. 
The stihicct in generally a figure without any organization of tlie sur- 
roimding space, and the modeling describes the surface as sedpiure 
rather than indicating lighting. In Germany and hlmders, vrith the 
Master E.S. (known only from hia Initials) and Martin Schongauer 
(1445T-1495), a far more elaborate technique was already in use (Pig. 
70). This employed cross-hatched passages giving variationa in texture 
as light and color, and dotting, geuerally with the flicked dot, printing 
aa R toEcnge-shaped point. The attempt to uiake a picture, to describe 
a landscape about the central figure, and the deformation of the firm 
curve proper to the cutting tool into the ntost mvolved araheeque of 
the Gothic spirit, conLraal with the sculptural character of the gold¬ 
smith’s preoccupation with the metal. The factor tlint seems to distin- 
gukh the engraving of the Italians from that of the NortbemeTS was 
the Influence of the RenaiGsaaco. It is somutimes difficult to realise that 
Antonio Pofiaiuoto (142&~1498) and Andrea Mantegna (1431-1506) 
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defintU‘1}' thought Umt Lhc^y wero fecreatuig thv art of aneieut Greece 
fh'iga Tl. 72). 

PoUamolo was perhaps the first great artiat to use engraving in 
Italy. He is hnown to have been associated mth the Piaiguerra family 
workshop in Florence at the time when they were prodocmg many 
and the darh backgroimd of his Battle of Staked yfen (Fig, 71) 
is ^upposcil to Imee been influeticed by the work he must have done in 
til at medium. The figures are described with a flexible bnf heavy out- 
line, which is attached to the background. Within die space thus defined, 
modeling, as with Mantegna and hts school t Figs. 72,73), is carried 
out with diagonal parallel lines whicli do nol often touch the outline, 
ami between these tines a second sories of finer lines are laid in the 
same direction at a slight angle to the first hut without crosaing, Tliese 
eontretailles have Iweii explained by most umeenni authorities aa an 
attempt to follow the return stroke of the pen in draw'ing, I doubt 
whether any working engraver would have thought of such a Eolntion, 
for If he intended to do this (t would he simple to turn the plate upside 
dowji and cut them in the reverse direction. To understand the purpoao 
of this technique T think it is sufficient to regard the general effect 
which the artist has achieved. The whole plate is a sort of relief, in 
which the hollows of the liackgroimd all return to the level of tlie plate 
at Ihe margins. Within the hollowed space the outlines of tlic figures 
cut out spaces hi which a coniptete volume revolves. If Om hatchings 
were connected Boliiily with the outline iIl© effect would be half-round 
instead of a complete solid. 

We know that Italian art of this time was very preoccupied with 
''the Antique,*' w'hich was, m the case of Mantegna. Arotiue pottery 
and Oreco-Souian sculpture. In alt of the plates of tho school of Man¬ 
tegna the apace described is ]imtte<l, as ii Is in Itas-relief, but the 
sculptural ed^cct of the cutting in metal ts used to make the recession 
within this limited spa<;e concrote (Figs. 72, 73, and Master LF. T,, 
Fig. 74). The modeling on the figures is arbitrary, and is not a matter 
of light and shade; progressive darkening follows the turning of a 
plane consistently and thus ilieBcriljes a volume rather than the effect 
of light on iL The effect is so powerful that even tlie definite lines 
which Mantegna uses to describe local modeling within the main volume 
does not destroy the magnificent weight and solidity of tlie figurea 

Is Germany, Martin Schongauer was followed by Albrecht Durer 
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(1471-1528^11 perhaps the most astotUflUiQf; virtuoso of engtaviiig. A 
great painter, he niftJc <ro<«ltJuta, probnUtf esecutod hy Formsahneidert 
lie engravod on eopper^ and made dr>‘ pfiinte and etelie<l on iron. He 
Itnew Jacopo de' iiarbari (l44t'!-115liS), the Venetiaii engraver, visited 
Italy at least once, and copies by him of Mantegna drawings are known. 
T-tko many oUier very original arlietii he borrowed freely from Uia 
contemporaries, Just be Rembrandt, Mniiet and PictisEO have done. Rut 
in his hands Uie point or the burin becanie ilifferent Inst rumenta from 
these same tools in the liands of the Ttalians, Ife is supposed to have 
at^nired his preoccupation witli proportion frenu dc* Qarhari, hut in 
his copies of Mantegna thorn is more of Dnrer than there is of his 
model Where a strong, aiinjile fold appears m the original, Diirer can- 
not resist tiie temptation to torture the fnbrie into a few twisted tucks 
in tile corners nor can he avoid the angular stiffness of the drapery 
(Fig. 75). HJs vision and conceptiqn of the plate is pictorial rather than 
sculptural; the massiog of light and shade is not to be considered as 
inferior or superior to that of the Italians. It is merely ooraplotely 
different in aim aiid intention. Uis langutige in dramatic, and graphic, 
hut not plastic. In osecution he employs every variation of cross-hatch¬ 
ing, alternate dot and line, and lines of different weight to obtain tex¬ 
ture, even to acquire a color equivalent. He rarely employs the vioient 
accents in tlie cutting which are l^^'pica] of Mantegna. 

Dfirer also made a numher of etched plates (Fig.76). The process 
must have been known aa early as tlio thirteenth century, as annorera 
used to coat steel with wax, draw' dealgiis through it and etch or corrode 
the trace with Eult ami vinegar, Printing from eueh plates does not 
seem to have been done until printing from engraved plates was com- 
uioii, and the process seems to have been regarded as s quicker, but 
less effective, way of repeating the effects of etigraving. Although acids 
capable of etching copper were known in this period they <Io not seem 
to have been geiteraJly available, as alt of the eariior plates were of 
iroui and the bi tings were nnifortn, without variation of in tensity. 

Diirer traveled to other parts of Oermany and to the Netherlands. 
iUs work wna not only seen but copied in Italy, The technique of 
Oinlio Campagnola (c.1484—0.1563) combines dotting and cross-hatching 
with the severe form of the school of Mantegna (Fig. 77), In the Netlier- 
lands Lucas ran Leyden (1494—1533) was etching on copper »Jid was 
probably Uie first to do so. In Switzerland Urs Graf (d. 1527) etched 
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plates of iron, Iteniol nopfei at the turn of the contary 

made aome of tho aariiest etched portraits. The process of on g raving, 
first uee<l hy gtitdsniilhs to decorate itietai surfaces, was appliod by 
great artists to original expression. But already engravers, like Zoan 
Ainlrca of the school of Mantegna, were using tluf uietbod to reproduce 
the maater’^s rlra«;’iiigs, apparently without consulting the author. In 
fact, it is reported ilml Mantegna aasoile^t Andrea and Simone do’ 
Ardtzjwne in the streets of Mantua for one i>r those broaches of copy¬ 
right, leaviug tiiom for dead. 

The northern stylo iu which the free cut of the burin, that is the 
Jine obtainwl hy awingitig the plate against the cut of the tool, was 
deformed to render the calligraphic line which those mustora sought, 
was iMsgiimiiig to find many imitators iu Italy, As soon as the inherent 
quality of the work ou inolal was negiected iu favor of pictorial repre- 
seuiaUon Uie way was open for the converabu of an original medium 
of expresaioxi into a means of translatioti from originals into another 
mediiim. Original engraving had Imd less than a century of life, and. 
although it does not disappear entirely from this point, it is now the 
esception, and praclitionera of original printmaking in engraving are 
freaks. 

Marcantonio Baimondi 11475t-Tl534y was an engraver of extraordi- 
nary facility. He was not wiihotii eonsidetable ahlUty as an originnl 
arti.st, but he chose to reproduce the works of Raphael rather than liis 
own. Ho liad a power of aaiuirkig techniques with such autiiority tliat 
they no longer belonged to hie precursors. A comparison between the 
Adam and Eve of Biirer and the Baimoudi plate of the same subject 
is interesting fFigs, ^8, f9). His borrowing from Diiror is unmistak¬ 
able even if we did not know tiiat he had ejigraved copies on copper 
of Durer^s woodcuts, not omitting the monogram. 

He was engaged by Raphael, who realized, with great business 
aenmeu, that the employment of suci* an ciigravcr could be of onormoua 
financial advantuge. Together with others of the Bohool of the engravers 
of Raphad, be engraved from the cartoons of hie pictures under the 
direction of the ninster. who is supposed to have oven corrected the 
Outlines of certain of the figures. Jjater reproductions made bv mem¬ 
bers of the school after the death of Raphad are so much inferior to 
those made under hia direction tliat one realizes the importance of 
this factor, Elaimondi, however, made many of his fined plates at tKin 
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time. Tbe perfeotiftD of these rDproKluctloos h&d so oouviueed the jmbliir 
of thJSt epoch th&t voung eng ravers found no incentive to revive a mode 
already abandoned and ro-inTciit original expression in a tuedinm nl' 
ready dedicated to the fame of the painter. 
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COiVFEftSfO^V OF eit^Vl’flC TO 
HCPRODtxrrojv 


In the consideratlou of the technkiues developed or 
invented for the purpoBo of reprodnction—for. the imitation in. prints 
made from plates of the effects proper to oUier media—I propose to 

of methods of those emgrawrs/like 
Hendrik (joltsans (ia5S“16l7) or Hoetins Adam van Bolzwert (1580- 
1638) and Ms brother ScbeUe van JJobwert (15S1!-1659). fl^hose wdrk 
was chiefly reproduction of the originale of other artiala, bnl also of 
thoao original artiste whose methods were derived from the reprodac- 
tion prooestTflven Ihongb their ose of thorn raised their work above 
the category of mere reprodnction. 

Most of the history of engraving from the seventeenth to the twen¬ 
tieth centuries falls into this category. Those exceptional artiets who 
invented methods for originah expression even vdien, as in the case of 
William Blake, theH work inclndes oonventionally executed plated will 
be referred to again in the following chapter devoted to the restoration 
of original expression in print-making. 
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Ilk Flttnders, flire^tly following thv sdiool of tho c]igriiver!$ of 
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(L5B5^.1ff75) ami tbe Bolzworls continutd Ihe tTamdatiuD of pauttitig 
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efFectfl into engraving. The connection betiraeji the aohools was very 
intimKte. ua aomc of these men wore trained in Italy by the school of 
flapliael. They developed iniilative tejrtures with interwoven engraved 
lines and dots further than the Italians, wiih the exception of Raimondi, 
whose technical virtuosity is hardly oxoeUed until the time of Goitzim 
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A» we have aJreafly j+eeti, Ihe mtijuvs hy which ejigniviiiga were made 
had become orpimbsed tnie the ’‘Seboola of the E^itg^raverG of"' this 
painter or (bat, but, in Italy, a new tnethod of dialrifautloji appeared. 
A bookeeller or a priatseller would order or have made prints by vari* 
oua engravers. Baridre in Rome and, later, Hieroniintm Cock in Ant¬ 
werp, had Ibeir stable of artiau—often mere hacks—who produced 
works for the print eliop, generally from drawings made to order or 
purdiaa<Hl from the artists and publUlied under the imprint of the 
dealer. 

In France, Joan Duvet an isolated engraver, applied 

the characteristic methods of reproduction engravijig to the representa¬ 
tion of an Apocalyptic Vision (Fig. 801. Vet even an artist of Hs 
powerful viaion could create nothing in the copper which could claim 
on tndependeiit exialGiice, The manneiiam in the nae of parnllel lines, 
8t)mewhat similar to that of Jacopo de* Barhari, is not snBiciont to ro- 
iiiove his work from the interpretative category, 

Francis i had imported Italian pninters to make frescoefi at his 
palace of Fontainebleau, and some of Uiese artists of the school of 
Raphael made engravings after their own paintings. Tlic prints of the 
school of Foatainehlean, mostly by Italian hands, nndonbtedly inlluem^ed 
later engravers in France, 

Tlte methods inherited from Raimondi ami tlic scdiool of Rapliael 
were developed in France for purposes of portraiture by Claude klellan 
(1598-1688), Michel Laane (1590-1667), Antoine Maaaoii (1636-1700), 
Robert Kanlenil (16231-1678) and others (Figs, 81, IK). Mellon em¬ 
ployed a mechanical “swelled line" to deacrihe chiaroscuro with eitra- 
ordinary fidelity; his St, Veronica is a single on interrupted irregular 
apiral starting from the nose of the face and describing by its varia¬ 
tions of thickness every vaiiatton of value. It is an achievement of 
penuxansbip rather than of eugraving, as tlie copper never shows itself 
at any point. 

The Renaissance Infitaence in the rigidity of scnlptured borders and 
decor in many of these portraits has been transposed into another 
dimension from its effect on the school of Mantegna. While the latter 
tried to recreate their classical model, the French engravers imitated, 
with groat ingenuity, the surface of the object. 

In England, engroviiig, on a basis of emder drawing than Uie Italian, 
FTemiflb, or Froneh examples, was firmly established in the sixteenth 
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cenbiry. portrait of Queen EUsalteth ii attractWe for its stiff 

naivete, but technicalsy it la uo more than an nnskinfnt attempt to re¬ 
produce the qoality of a paiuiiii^. Ttic interest of eucli ptitils is chic Ay 
documentary or biatoricai. In them the fnnctioii of the technique is 
imitative and, when most succe^ful, hear* no trace of the copper on 
which it is executed. 

Got tuns, in Flanders, perfected the weaving of the cross-hatched 
lines, the webs of alternaie heav)’ amS fine cuts, witti dotting in the 
intervals of cross-hatches! passages (Fig. 83). His iiig^tuiiy, however, 
serves to reproduce the surface of armor, of velvet, of flesli. of satin 
and so on and never allows the metal of Uie goldsmith to lie felt. 

During this time, the art of etching, at Arst regarded as a rapid 
means of imitating the effects of eugraving, had develo{>eil consider¬ 
ably, with copper caking the place of Iron as stronger mordants became 
more generally available. Sitings, whidi had previously been uniform 
over the whole surface, ivere varied by stopping-oat. 

The seventeenth century found Aourlshing schools of gravure in 
France, the Netherlands and England. Engraving wof still I'jUted upon 
to represent the effects of painting, bat in the reproduction of ilrawings 
even greater verisimilitude was required. Dotting by the use of a special 
tool (stipple) wafi developed b)' Fraitcceco Bartotox^i (1T!25-1B15), and 
although this method had been used by Domenico Campagnoht, it now 
became a uieehanical process for the reprodneiiAn of On: values of 
drawing (Fig. 84). 

A step further in the accurate reproduction of texture and the qual¬ 
ity of chalk and crayon was the ‘‘crayon** method of .Toon Francois 
(1717-1767). Di this, small roller* witJi irregular surface* were used 
to open dotted llitca in a ground and the plate was then etched (Fig. 
85). Printing from black and sanguine plate* at (bis time aimulated 
very exactly the sanguine and black drawings of Boucher,. IVatteau 
and Lancret. 

But even softer and more dense printed textures were sought, to 
imitate the effects of palutiug. These were foand in aquatint, vrhidi 
appeared in the seventeenth century with Adriaen Van de Telde (16361 
-1672) and others (Fig.86), and, towards Ihe end of tlie century, in 
mezzotint, Lududg ven Sicgen (160&-after 1676) is aow considered to 
have been the first to employ mezzotint and Prince Rupert (1619-1682) 
introducod it into £lnglaud, where its soft dense kmc* were so much 
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appreciat<Ml atiil that within a generation it l>ecnmc known 

as the **fihiglii?h Manner’* (Fig.87). Before the iwonlbth century, 
mezsiotint waa rarely u»e>J afi other than n reproductive mctJuii!: even 
tliosQ artiste who employed ii, (teorge Stubbs, Jolm Martin and J. M, 
\V* Turner in lit» few plntea, hniked oprm it ns a means of reprodnenie 
their drawing or paintings. ( Martin, it should 1» noted, was one of the 
earliest users of eoft'Steel plates to nllow him to print enormous edi- 
tioos of his works). 

Falli>wiug the dovelnproent of methods of frnnslating into black nnd 
vrliiie values and lifinily even the brush strokes orpftiiilhig, tlte printing 
from a sneres^sion of piatoii in color to introduce oven this (quality of 
painting was sought. .Taf^tiee Chriatophe Le Blond {1670-^1741)^ using 
stijjplv or i-rayon method on successively printed platoa in color, made 
prints which are ejiiremely faithful, Willi tlio later applicatiou of color 
afluatint to I'cproduidion, the imitation of painted surfacoB became al¬ 
most as perfect iis the later photographic moUiods, and is some cases 
was perhaps even more accurate. 

By tho eightceniii pentury the rules uf espresaioii by means of en¬ 
graving had liccome cmiiplelely cmlified There was so little iuceutive 
to explore the expressive Dieoiis of the mednnn that anch an engravcT 
a.'! William ilogarlh, whose firat known work, executwj in big teens, 
was an engTaver’s card hiformiug diente Ihwt he would undertake en¬ 
graving for guiitienjoji, when pri^perons enough to omploy per- 

inftted thorn to engrave from ids designs. 

The niiietecntri century saw the development of machine ruling, the 
invention of a burin with a luruod-bach point, like an adze, intended 
to cut when pnllcfl irieteuti of driven, and of eiiomtoua steel plates in 
which engraving, otching and stLppb or mezKothit were combined to 
arrive at a pbolographir reproductiou of a painting by a popular artist 
Such plates, executed ou soft eteet and later nftse-lmrdejied, could be 
printed in editions of Uiounands of copies. Another method, which also 
becanitf common during the century, was Jhe “Rteel-fadng” of copper 
plates, by elcetrolytically deporting iron, and later nickel or i-hTomium, 
on the surface, a prrjcess that gave the same reriatauce to wear in print¬ 
ing that the steel plate posaeased, hut enabled the engraver to work in 
the softer and more sympathetic metal. 

Yet, in thus period, we llnd (teya uaing Bfiuatbt in a broader and 
more expressive fashion than the engravers of the previous century, 
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shmring wliAt sucli a lueditim caa become in iho bnndji of nit artist (Fig. 
88). Ht)j ptatea, whicb I bancUed in Madrid in 1S37, in iqtUe of tbe 
nvuuerooB ctlltions 'whicb vera made frutn tbem after bis il&ath^ bail 
been steeUfneed and wore still in. remarkably g>od eoiidition. At this 
time a 0iitd and beautifully printed edition of aome iMKJ plates was 
being mado by Itu|ierea, one of the greatest printers 1 have known. 
(It is ourioua to note that Goya'a piatoa are stamped with the mark 
of AVni, and Maawell Ponlifei! of Longaere in London, the firm wliose 
plates were also used by William Bl^e). 
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Rfi/VPITAL AND WEW If AYS 


Among the artists who matle U£e of the meatui' of 
repradoction hot who also felt the need to go hofond that, there were 
five who are iti some niasoeT foremnaers of the moderti rerival of the 
arts of engraving and etching. Thej are, as 1 have already mdieated, 
frchks in Iheix different generations: HercnleaSeghers (1590-1640/5), 
who was apparently little esteemed itt hie own ttnie, Jacqttes Call at 
(15i92-1635), fiembrandt (1606-1669), who ta generally regarded as 
the greatest master of etching, Piranesi (1729-1778), who was a fairly 
auceesafnl artisan, and William Bloke (1T5T—1K27), the poet who luuJ 
comparatively little success in the England of hia <tay, 

Seghers (Pig- 69) worked with acids on ctinous grounds of his own 
invention, atid may well have tieeu trying to remake a sort of painting, 
A tartiire similar to that of many ef his prints cgji be obtained by 
aaposing a bitten plate for a short time to add witliont any ground} 
the enriauB mottled line in another plate, hy mbhing a thin film of oil 
over the ncmlled plate when, owing to this film breaking down irregu¬ 
larly under the- acid, the ground iteelf being weakened, the line spreads 
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sonurwh&t HiS A pf<ii line does on wet paper. He printed in ooJors, eome- 
times in relief, in vtiite ink on dark paper, and on canvas (Pig.57). 
Though many of the prints could iiave heen printed over ^per previ* 
oualy colored with watered or and. otherR could have been retouched 
with color after printing, X do believe^ in certain exampleSj where the 
color varies very exactly with tho form, ye1 is clearly under the line, 
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Uiat^be anticipated the aiinultaneous nitaglio and relief color method 
used by Atelier 17^ His well known «iid the Angct plate, in iteelf 

the reproduction of a painting, was reworked by Rembrandt, who 
transformed the quality and scale of the whole cumposition. 

Jacques Callot (Fig. IKl), tmiug Uie charaefetiaUe reproduction 
luethodB of engraving of his time, bat ■with fantastic wrongheadednees, 
made his plates by etching. Wilh the edioppe (Pig. 41)), a needle with 
the point cut off at an angle to give on oval catting edge, he coidd cut 
T line through a ground wbidi Isas the characteristic awelLLng quality of 
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a burin Uue, TMa qiiit« illogimi proo^dtng glv^ a curious accent to 
hifi drawing which could not, however, bare bean obtaiimd with tb® 
burin, 

Bouibrandt I Fig. 91), in hia [uost clMTftCtaristic plate®, uses the free 
stroke of the point purely in Uie eeii^e of drawing, Iml with an intensity 
(bat faw lirawiiips everattaln and a [nJWfr of description perhaps never 
eqnateii in the niediuTti, The nmawfi of dry point which focne llghl on 
a few salient poitits in later states of aomu of bis plates seem like the 
arbitrary adoption of a eonveudon of painiiiig, and, as we gather from 
accounts of the time, he applied them somewhat against his bettor judg¬ 
ment. Hia technical virtuosily buB Ismeniably influenced a achool of 
etchers, w'fao see art merely as an exhibition of skill. 

Pirnnosi {Fig. 92), i» his later years, was .an efBdent engraver of 
archeological nnd numlRinatic illustrations, and the greatest part of 
his work is of this clisrader. But as a young nian he made the famous 
series of Oarceri, imaginary arcldtectural scenes In which the means 
of etching create H viable space in defiance of logic, and in which llic 
imagination builds conurete epoces which it would be impossible to 
Tcaliae in painting. 

William Blake {Fig. 93), while still almost a child, was trained in the 
mechanical methoda of the Italian reproduction engraverfi; al a time 
when he had ua yet no identity as an artist to defend, these methods 
of descrihlng ficfib, terrain, clouds and vrater wore firmly iniposoil upon 
him. In spite of a bomnlleas imagination, exceeding that of any of liis 
contemporaries, and indisputable courage in the use of llie burin, he 
was never able to escape Uie diaciplitie—though, in some parts of the 
great unsuccessful CoKferhart/ Pitjfrima, hia attempts to do so are ol>- 
rious. lie was finally led to reverse the whole process of etching, draw- 
bg in acid-resistant varnish on plates and etching away for relief 
printing {Fig, 9+J, lih methods of priming these plates have been 
explained in Chapter 7, He was almost destroyed by Ihe bad taste and 
hostility of llie England of bis tiny, auil Qiosa who might have employed 
him preferred the work of the dullest of Italian harks, like Louis Rriiia- 
vouotti, as do certain collectors of Llie present day. 

The conditions for a renewal of tlie arts of etclihtg and engraving 
as minlia of original expression emerged as soon as the public demand 
for the work of reprcKlucfion engravers had (lisappenred with the Intro¬ 
duction of photomechanical meihodH. Yet this in itadf would not have 
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been sufQcient nnXesss tiio movement of tbe urt of grapbit expreaaiou 
had made an ittsietont demand for theis® meane. 

Towards the end of the nine teen th cenmry a trawsformation was 
taking place which affected not only Uie mmles of erprefisioii naed by 
artists, but also the relntLoiiahtp lietwcen the artist and hia work, and 
that between the work lUelf and the public. Tiiis ehanga was of t-ourse 
dictated by a ebango in the condltione of living. In ike relations between 
individnals, and in mail’s mental attitude to the plionomonat world. In 
part these ehifta were due to Lbe social cliajiges brought about by the 
enormous advances in the study of natural ecience and tbeir applica¬ 
tion to every niomerit of the individual’s life, 

A considerable auniher of people will always resent chan^ and will 
frequently ofipoac to changed conditions a stubborn determinatiaa to 
ijpiore them. There are urtiete who Ap«tfc for these people, jnst as 
there are artista who apeak for any other minority in a comnminty. 
For tlieae artists, new means of expression have very little value, and 
the Giisting meaua will always prove adequate, 

A valid revival of the arts of engraving could spring only from 
strictly contemporary artists, whose relatiutn to the real thought of their 
time was as iatimate as it has always lieen with the old masters, though 
not necessarily their relation to public opuiiou when the public has 
licen itept in ignorance and fear. It is therefore to be espected that, at 
about the beginning of the twentieth century, a false revival would 
appear, more particularly in conn trie* where the principle of reality 
wan held in email honor by artislB trying to live in another age, possibly 
in a golden ago that never wa?, So in England, Atnerica and France os 
well an in other countries, a variety of ‘'otiginal” printnmking appears, 
with the purpose of repreaeiuiiig by tbe methods of drawing, scenes 
and objects, alrcatly williin the grasp of the photographer, hut colored 
with the atmosphere of RembriLmlt, or.iTiactRc of the wittier examples, 
of Piranesi, and of Mecyon (1821—1^(58, Fig. 931. It seems hardly nee- 
essary to insist tlmt this atmosphere is no more eonviticing than a 
cloak-aitd'Sword at a rtuicy-drcss ball, bat there was no lack of support 
for it. 08 there will always be enough people who are sufficiently die- 
giistdl with everj'day reality to take refuge even in a fajicy-drees ball, 
A group in England, realiring some of the aegleotcd posaihililics of 
the burin, ataged a sort of Iwlatcd Pre-Raphaelite- movement. A number 
of vary creditable Sebongauers mid Ditrers %'ere produced by membera 
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of the gronpt acnne of whom arnvcd at h competacuiO of cF^ifcntion ai- 
most worth}' of their iiir>dolft. However, the worhi of Ddrer and Sehon* 
gauor is not otire, and such works, in my opinion, lack the first casentiai 
quality of valid art, aii adequate motive. 

The means by w^hich modern artiste arrived at a new ub® of the pSato 
media nre iJhtstratei] in Ihe eareer of Jaitpuni Villon ^t>. in tuy 

opinion one of tho nnacknowled^d fatJiera of modern prititmaking. 
Before 1900 Villon was makitig^ color aciuatints of fnaliionablo aubjects 
which owedt perhaps, sonmtliing to I'oulDuse-LauireL', hut Lie os® of 
the medium was still solely reprgdnctive. Later, however, as he was 
affected by the wave of Fauvism ninj Cubism (the reulkatton of the 
initiative of Seurat and C^saiuie), ha early as 1910 be started to tiso 
interwoven webs of line to construct a cubist space (Fig, 90), AJihough 
during this time and for twenty years more he was employed in making 
some of the most accurate aquatint roproductioiia in. color from iJtc 
works of Picasso and others, yet, in Ms own work, he ustsd themeditim 
to construct the sort of space ui which ortiaLs now operate, a very dif¬ 
ferent space from that seen through the classical window of Renais¬ 
sance representation. 

At alum* the same time Josepli Hecht (b. hS91). a Polish enKTiivet 
who finally settled down to work in Parut after pausing llirougli War* 
saw, Berlin and Norway, had laid the foundations for the roiiowa! of 
the use of engraving as a creatlvo medium. Although, like Villoo, he 
had learne^l the use of his tools from conventional ruproduetton on- 
gravers, he commenced to atmlyzc the action of cutting with a huriu 
into copper, and to construct from the most elementary' and simple 
strokes of the tool on image which should have a discrete esiatence of 
its own. not merely a vicarious existeuev in terms of its dependence 
upon same Udrd object. At the same time he possessed an exlrcmo 
seasiilvity to all tim qualities of a line—rigidity, fiezibility, resilience 
—and saw the (‘horacter of life in the line jtjself, not the d^tripliou of 
life liy means of the line. An exanunatioi) of the prints of Hccht repro¬ 
duced will show that there is not a lloip or dead line in them (Fiffa. fi, 
21, 99. 109,115). 

Jean Laboureur (1877-1943) was working at Uie aame time in France, 
using the same tool, although wiUi different results (Fig, 97). Unable 
to escape entirely from the mechanical quality of reprodurUoit ongrav- 
ing. he did offer an image in other tenns than the Englieb school Hie 
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sut^ftEOrfi, iMHh Joseph Satiliw |h. l&fJOj anti. ret entlT, Pierre Courliii 
f b, lif2l), aItJiougli 8tiU overpowered Uy I he diaeipiiiie of hachures, hove 
niftde intereetiiig works 

Picaeso iiad bt-oji working over the same period b a krge mnober 
of lechmque-s from Ihe drr points of abuui IfiiOO to expermienta with 
Inttoii line sqimUui, line Ihrotigh erat^ktng groutnlft, and bnrin enjrrav- 
iiig ui the vubiat period. I Jiler. when printing Mmseif, lie e^sperimented 
witli color superintjiOHed on a sheet Iwfore taking the iinpresston (Figs. 
‘2i\ % 40), Althoach Paul Klee made few plates, tliey are nil curious 
applications of ek-hing f Fig, 107), as one would o:tpeet from lua research 
til texture of paint aiifl ink* 

I met HecJil in 1.92b 1 "was very ^troriglj impressed witJi ihe 
latent possibilities of his manner of using a hunit and later, realizwtg 
the iLceeaRity of coUecftve w'ork of a group in order to develop those and 
other possthiUiies. I sot up a worksiiop where ail equipment was* avail- 
aide for artists who wislied to work in those media. From drv point and 
bnrin line, aquatint. Hoft-grouml etdung uaerl in t)ie eonvcntioiml fash¬ 
ion, menihtTii of tJie group (later know^n as Atplicr 17), began lo elabo¬ 
rate (he methods described in Ihe earlier part of Ibis boot Priming on 
plaster was iloue from ahotit 1930, Serge Brignoni. Nina Negri and John 
Ferron doing intoresiing work in Ihia melkorl Alamt 1933, it started to 
iHWiijne clear tlmi the use of the vivid liuH of the burin for the mechan¬ 
ical producaoii of values in a plate was illogical, and the first impres- 
siouw of textTiri,^ on soft ground were made to prodiicc a neutral atirfaco 
wJieu aecUosdL The met hod of as^mliling different textures on a 

plate was employed brilliantly by Max Eniat, and later other uses of 
the merhod wore fomiiL 

The hollowing of the plate to print white relief was suggested bv 

nineteenth-century Japanese w’oodciitiA, and was first uscfl hvnsiTi 1933. 

ExperimenJatiou in color prmting from a single piate by ainmitaiieons 
relief and intagUo was stiiricd about 1331 and is still being developed. 

The printing of metiil cuts in relief for illnsimtion was done iii the 
early ihiniei;, the utethod heiiig an appUcalton of thal practiced by Wil¬ 
liam Blnke. The plates were engraved or etched ami later mounted type- 
high on wooden blncks, set up and printed alnrig with the type. The 
metliod Jends itself ToiUnstraiion even on tiie most popular scale, as tJie 
COSE t<i the pEiblishor need not l>e greater IbaTi that of ordinary typogra¬ 
phy. Ian lingo has illnst rated several books by this means ami two books 
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of poems by Georgae Hugnel* pnbhalied under the moat difficult cir^n* 
slanoe« in faria during the German oceupntion^ Nihi Vautoir, I342» mid 
La Ckivrt-FeuiUt, were illuelr^ed by Picaaao using aimlliir means 

(Fig. 100). The Pteaseo prints, howevor. were ^ue by ^ extremely 
rapid method; on ink drawing was reproducedni n tine riit, and thoii 
burin cuts (which print white) were made through the black masses rep¬ 
resented by tlie original plate surface. 
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Tlf£ORV OF LINE 


Expression of spaoe 

At one time it was euotomary to placa splmrea of 
mirror ^lass In tbe eagaa of birds, perhaps with the idea that looking 
into them would give the lord an illuaion of unbounded apace and lib¬ 
erty* When one looks into such a mirror, after an instant’a adjustment, 
the Ecnaatioii is rather that of looking outward than inward, into a space 
which, though showing increasing spherical aberration towards ite lim¬ 
its, seems very similar to external apace. One very obvious difference, 
hou'over, is the distorted image of the observer in the center—^not an 
observer present in the habitual cemwiption of apace. In other words Uie 
distinction between that part of space occupied by the observer and the 
''phenomenal world'' around him is momeutarily lost—at the expense 
of aome degree of distortion* Although the space perceived is almost 
identical with external, egocentric apace, tlie observer may for the mo¬ 
ment have the Ulusion of being able to navigate in it outside of, or inter^ 
peuetrating, his own body. 
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By reason of iheee two (.toUiils—tlio loss of distiuoiiou betweou tbe 
outwftrd ttitd inwarri diroctioSt aitd liio coiup1elon<;ss of tho imago (the 
obaorver being included together witb Itie space observed)—the spUcr- 
ical mirrtjr oticms lo lue an oxcelleiit point of departure for the consld- 
eration of tlie space of the iiuagiimtiou and of its doscripiiou liy iiieaus 
of line. 

The complexity of Lite iLuman com-ept of afuice h demoastrated by the 
tnuubcr of oquivaient words tlial have had to 1>e Invented in nil langnages 
to ebaraetertse different as|iects and functions of this idea. Physical 
space, that external space which is experienceli directly through the 
senses, ts complex enough. The souses at sigid, touch mid, lo some ex¬ 
tent, hearing are invoK'ed In Its exploration; and one eharavterisTio of 
the niaimer in whicli it is experienced immciHaicIy appears; without 
motion, in the sense of physical displacement in the niediiuii, the exfieri- 
euee of space is incomplete. Thus the rwognition of space can he assittiU 
lated in this respect to movettient itself-—to the primary fundlnn of life. 
In the vmuaJ recognition of space from the •mientific point of view it is 
found that wlmre the dimensltms of the space are not eiiorruonsly' greater 
than those of the observer a very slight ciuuige of poriltou is atiffieieut 
to verify llm relative distance of objects in space (a movement of the 
head, oven a difference of angle between the axes of tlie eyes ia sidhcieut 
to slruale two objects if titmr enough). But when imerplunetary dis- 
tallies are involved, a niovemem in Uic apace itself liccume* necefisary 
before the space itself can Iw dcacrilied to the observer (tills is the phe- 
iiomenouof parallax). 

From tltis it appears that nintion is inevitably involved with the iton- 
eopt of space—motion cither of ohjccts situated in space or, on a ainalJer 
scale, of the observer. I wish to concentrate on the conropt of ajmee 
rather than on space aa a thing, since the concept, heing referable tv 
huniaii hubita of Umijghl, is more easily verifiable than upnee Itself, imd 
thus might 1 h' considBred to bolong to a Jiigher order of roaltly (aee 
Intrmluction). 

We hav'e noted that for the recognition of certain dimeusione of epace 
the esifitence in the space of objecU is also necessary. One view of con¬ 
crete objects in space is that tliey can be consklered as mmlifioationa of 
the apace wbirii interfumetrates ilwm (Iho etiter of iht- ecientiat)—mod¬ 
ifications in respect to mass, rigidity, or fluidity, or in fact of objectivity. 
In many cases it is the propertma of such modifieil fractions of eiiace— 
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thoir capaclti' for *>r reflftctfivfr tsoutid or oliier vi¬ 

brations—wiiifh <MmstitUte tlit only meons of observing or cxperionclRlt 
th© space in wliich they are aituatcd. 

1ti n sense one could a»y that tlie nialhematiciaiio have exploreii tho 
space of the iniagination with which the tirtist deals. Kipreasioiio ar¬ 
rived at often For quite other motiveB con be considered as referabte to 
space, in soniu cases even) reprojeeted tn concrete forn) to nishe tnodela 
illustratiiig curious properties of lijx?; aurfawi* inovemeni In space. Of 
course it ia possiWe to traiislnte the Imlices of Jt, !t*» x*# as length, lengih 
X breadth, lengih X hreadlh X height, as their usual ternsa square and 
cube indicate; but when one attempts to visunlit the isiuare root, or 
the cube root of s. or to follow completel}’ reaaonalde operations with 
negative quantities, orvrith the aqnare rxMtt of —1 except when employed 
as a Vfirsof, the diffieully of tranalftting the dialect of matbeniatics into 
visual expression heeotnes obvious. In other words, if the mathematician 
has explored the spac© of the imagination he Ims not carried a camera 
and the recording of his comptometer gives ns nothing hul quantities 
in another species. One important charactaristiu shown by the anal¬ 
ogy with tnalhematicnl space is that it in not iimited by duration; 
tlic time factor with which it is inevitaUty associated cmi be imagined 
lo travel forward or bactward with Uie change of a sign, and is not 
onidircolioiial oa It is in external sensory expertmee. The ambiguity 
between the inward and outward sense can Ua demonstrated by the num¬ 
ber of solutions to a problem in tbe mathematics of space, some of whlcl) 
may be **real,” others tinreal or, ratber, trureasonable, some negative 
and others poslij VO In sign—yet from math email cal considerations there 
is exactly no more reason to favor one of the ulteniativea than amdher. 
In fact ihe commentary that mathenialics furnishes on Dm problems of 
space, though reasonable (meaning in step with general linmaii habits 
of thought] and consistent with itself, omits most of the functions of 
space which are of interest to the artist, just as a sine curve faila to in¬ 
duce flit the emotional reactions of a ride on a roller coaster. 

The visible spare fleeu i» ihe spherical mirror ta completed by tie 
space occupied by the obeen-er biinself, but the space of the imagination 
ifi •not limited by the restricted experienre of llio individual in his own 
lifetime. In the unconscious mind one might expect to find traces of the 
expcrienca of space derlvc-d from other apccioa from wliiclt man has 
evolved, such as the freedom of movement iu three dimonsions iti water 
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the tmagiAation, like that of the mathomatlciaiL, is not limited: m direc- 
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tion or duration La time, nor ia it iTievitat)ly eoiifined to one order of 
time; the simultaneoiis reaiiEHtioii of a mnnher of rates of moYomeut iu 
time is quite possible. Space can travel forward or backward in time as 
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it ^^all travt'i inwartl or outward, or or into an uulimitod Buries of 
d i iripnawinK. Thu movement of space, anil ibe motion of obje<.'ta in it, bav«* 
ksB Hnutatlou and their representation greater pojisibilities than Ruch 
phononieiia in external apaeo. Thus the space of the imaginattoii coO' 
tains an esseniutl mtitation and amhiguity—that order of ambiguity that 
pormits the poet to imply an infinite series of linked conawittcnees in 
a single phrase and a score of experietiees to W simultaneously present 
to the mind of a eliibh 

The l»hs 

For a gcneratidu both sculptors and graphic artists have shown an 
inlenso prooocupotiou with die interprelatioii of imaginary apace. They 
have not lieeu alone, for in coiiBcquenfic of thu iimreaSed Ecehnifal meoiifi 
of action in spat*® and time, the whole world has developed the same in- 
tOToat, They have operated with concrete construction, «mpUiying actual 
motion, density, etiuilihriam and color: but for the moment 1 wish to 
deal only with one particultir means of deacription of space—line. 

What is a iiuet If one asked this question of a thonstmd people surely 
none of them would heaitate to rejily, but i< i» very probable tlmt tlie 
replies would Iw as various as the indi^'idunls who made thetn; 

The word in everyday speech may mean mUinei a trace deacribiug u 
margin, a limiting edge, a boundery of im area or a solid, an encom- 
passbig trace, a feiiee, ami, l>y an obvious extenRiou, a Iwod, a lien, 
even a link. A tiase lino is a conversion uf tbig idea to the purpose of 
meamireniuid, a step in triangulalion. A d'mding line in an application 
of this category to separating the jmrts within a whole^ a T^one, a me¬ 
ridian. an azlimith, or lines of latitude nmt longitude: these are divide 
ing lines applied to the surface of a sphore or to space. 

A p/wmh however, is something djiferent; it in a thrt^d whose 
use ia to plumb, to explore as well as to measure: and as a line it is the 
representation of a gravitational pull, ftf such lines, the catenary curve 
of the chain suspended from two points, the parallclograin of force*, 
are extensions. In the case of the fleUiug line, the hand line, the life 
line, the cordage of a boat, the tine is a strand, cortl, or hawser without 
inevitable association with a force, 

A pipe ftnc is obviously a tube along which a liquid can be tmue- 
ferred; a railway line, a trace represGutlog possible convey mice of pus- 
sengors or goods: a line of steamei^, an imaginary trace along whidi 
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l)oa(i> eitlifir Imv^n luusfd, or uftn be expooiod to ptisR. Tlios b great 
iinjnbeT of such couimoT) uses of the word involve the existeiico of a 
path, u loeua, the rewinl of aetuul or poicutml liLBpkcomenl of some 
object ill upace* A line q( fire, the trajectory of a Iittltet, an orMt, the 
path of a comet, are airuplur versions of tUb sertse of Ime. 

By dictionary defiTutiun a Hue is a long narrow toIuiuc of a color or 
value differing from that of the aurfat® un which it U traced. Its ftinB- 
Uou in expression however tnuy tie to represetit: 

(a) A long, narrow ohjei’t, as a strand or thread, stretdied, bent or 
laid un a tint surface; e.g., a limp (liread 

(h) A wire or nmre or less rigid strip seen edgo^on, bent or twisted 
in thri>e dimensions, oi Ln a two-dimenstonal plane not parallel to the 
plane on which the line iii drawn; e.g-, a coiled spring, 

The distintlion between these two categories is, in addition to the 
three-dinieiieioual diaractet, Uie nuality of resilience and cotnparatke 
rigidity represented by (hi- 

(o) As the defimng edge of a plane against another plane, a volmne 
against another or againat space- These functions of the line are of 
course quite arbitrary, as that which is represented is in no sense a liue. 

(d) As in many matbomstical diagrams, the locnis ^path showing 
snecessive positions) of displacement of a point or an object in mo¬ 
tion. Here again the repieseniaiion may attempt to indicate a two- 
dimensional path or one in three diuicnsionB. 

(e) A direction of movement, or tlie direction in which a foreo or 
tension is exercised without any iniplied point or object in niolion. 
Again nsed in matliematical Ulnstration of mechanical prohlems. 

(f) As in tiie original definition, a long narrow volume which may 
dilute to a volume of different churaetec or may diminish to a series of 
isolated points. 

ig) In comhination with other lines, parallel or hatched, to describe 
a dififereiice of value or illumination, 

(A) A meal) or weh of filaments or filwra as in a membrane, or a net 
which itself, with its torsious, inversions and movements, can describe 
A surface in apnee. 

(f) The axes of volumes; or the axes in space serving to situate ob- 
jeots by the relations of such objects to ihem (co-ordinatsa). 

When we employ snch expressions as s line of action, a line of da- 
velopmeul, a mnslcal line, we are no longer referring to a displacetuent 
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iti space alune; ibe, tiar^tive of « dLsplBW^ewt In time is itt*' 

voiced, Evren in uuuiy of itioso casei; already quoted in wbich a force or 
^ velocity is ai^amed, the factor of space divided by time is implied in 
tbe trace To see how Uiouotlou of tine acquired such universai sigiufi- 
cance we might try to follow its origioai iucoptioa. 



Fig. 103. Orfgtn of Line 


If we try to bnaginc the firfit iu^taucc in which aiiy being recoguia- 
able as innit made use of the concept of lino, two gestures offer th^- 
setvue with about the same degree of probability. Either our savage 
ancestor observed the trace of liin.passage on a sand or mud surface, 
looking backward from the point at which be had arriveil, or from Ms 
pbsitioii he pointed ui a direction In W'hich he proposed to go, to send 
someone, or something (Fig. 103). That aspect of the notion which in¬ 
terests us is, of course. Its employment for the purpose of eommani- 
catiem. 

To drive or pull an object across a surface to record such an experi- 
230 






euce imd to use the result to transmit it lu onnther is an action 'wliich 
aeeni» so abvtons that should expect to find it side by aide with Uie 
eartiPBi traaefs of himmiv activity., Tlic forces employed are of tba 
simplest and the incentive is deari Init even al this staj^e the line allows 
all titc diaraeterlatics of u eonvatiliou, a symbolization.: the reprosen- 
tation of out tJuag l»y anoilntr rather than the quality of dirael Imila* 
lion. The trail or trace which tlie ludividiiol lias drawn behind him in 
OQT first insUace, though readily synitjoliaed hy a hug, narrow mark, 
really ia not entirely rapreseutativo of what happenod. as a nmnber 
tells na only how manyf and not what kind of| objects we are counting- 
Aelunlly wa could say tliat a 'liseoutbluoujf reword of dtsplacemeids 
with vuriablo intervals of time between them is recorded by Otdy one 
of its fpialtties—^its direct ion. 

This recortJ coold Iw taken as the HescriiJtion of past achievement 
aiicb as the railway line where trains liad passed, or the unraveled 
clew' of Ariadne w'hich cuotd permit the repetition of the act already 
p»‘rformed. In this sense the point to which tins order of linie tends and 
from wdiich the second order of line issues, the atandpoiiil of tlie refleo 
tivc Hiiihropoid at the moment of his diwo^'cry of line, is tiie peculiar 
presciiT in an unidirectional time system. Now all of the pobjting sort 
of lines issue from Ihia point in time: they project, advance into the 
future, aiul as tli© point itself cun be assumed to move, such Ibies must 
l»e considered to travel ahead of the moveninnt of the individual ex- 
penenciiig ili em. 

Once tlio line has been traced tiie imagination is freed from the time 
liniitatiou inherent in the two different conceptions involved in its exe¬ 
cution, although it remains lo lie seen whether in the trace made by a 
iliifereut nteana some implifalione of the conrtitions of execution do 
not remain. From the plan which the litic repreaeuts or the proji-ict of 
movement it descrihes it becaiiies easy to relraou it from the limit of 
futurity back to any assumed present, or lo more than one assumed 
present—^to travel backwards in lime as readily as one could rctruce 
in space the same directions. At litis poitvt Uic imaginative domination 
of space anil time by the elementary gesture of tracing a line, with its 
cnnse<iuent liberation, beenmes ohvious. 

If we imagine that this primitive line of experience were elaborated 
into a record of anilicient compieteness to giive a map of those means of 
communicatiim available m a lutuitcd terrain, and that projected lines 
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lik(? LUo portb-eouth. milteation^ iii lUe nuirgiu of u tmipi could Ife nuule 
(of the a^jcoud order of line muutioned), then it is coueeiviible thftl 
-priniitive man would be led to orient himcelf in whalovor pomtioti or 
fii recti on ho nueht desire by moons of Inb chort (or, let ua su>\ hie 
flrawlitg) oml thus adiioTe from its use a very pTactk*4il degree of eoii- 
vemenee lu circulating in that terrain. Aa wo are occupied with the de^ 
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velo]iiuoiit of Liie concept of Ibie rather Uiuu llte neutal luoment at 
which a tmrticular use of it wns current, it is not LmiJortant that n uon- 
siderahle interval of lime must have elapsed botwoen the Jlrst truce and 
its elnboratioii into a chart. 

la the phenonicfifll world around him prehistoric man cooUl ol^erve 
relatively few examples of true line to imitate except Lhose he mnde 
Hmself witli such ease, Sometimes a crack could be narrow enough and 
long enough: » twig, a vino, a thread, or a fiber again could U* long 
enough for its tluckncsfi to be negligiltle. Perhaps Ills ligit tiling—1 ho 
luminous trace of nn eletdrical discharge—would bo the purest exaroplo 
of true tine in Ills expenonce. 







Bui tti vxainpkfi of prehistoric art fruni the earlient timea we find 
two different odaplutions from the function of tine as a line. In the 
repres^ntatiimol forru volume ts detjeribed and aUhouelte, itaelf not a 
lime, delineated by Ibe aame trace. Id fact, in this type of drawing^ bB 
tho lines could be said to l>e ilescriplive of things not in Iheni^vea 
linear (Fig. 104]). Ti has been suggestetl by arobaeologista that tbo 
purpose of theiie images wa» of the uaturo of imitative magic, that 
primitive rmin made atnlb tlrewmgs to olirain power over the objects he 
fopreseiited. 

Another application of lino vliich seems to have arisen at the same 
time and to have develotied aloai^ide th^ represetitationul rorin, is that 
lamely referred to as geometrical or decorative. The latter term indi- 
catea that the use of the tines ia sotcl}* to eitrich the sorl'ace on which 
they oxiat. I believe, however, tiial in ninny coses the interest of the 
artist was dearly in lines as lines: perhnps ibcir significance to him 
mirrored the magical power that the cenrept of line gave him over 
space and Gjq/erienee. Linca have had such o fnttelion, even, geometrical 
lines, in occult ritual of historic times. And it is important for our pur^ 
pose to note that the linear forms need in this sense are not conver¬ 
sions of line to the imitaliau of objects, wid tliui? haw a ^ense different 
from that of those employed in imitative niagic. 

F’rom these tw*o directions in the prehistoric use of line, the devel¬ 
opment of representational drawing and of line for its inherent sig¬ 
nificance, their adaptation to hieroglyphic, symlioh syllable and cypher 
does not seem atmorinaL In fact, as with Ihe perfection of many human 
mcana of conuiiunicution, otie feds that none of these steps demanded 
the ho Illness of mm gi nation reijiiired of the first man w*ho represented 
a w'Drld of light, of ahadow, of space and volume and time 'wilh the 
same tnuversal convention of line. 

To leave for a moment the eiimificunrc of the line w'hen made, two 
orders of line have been deaerthod, Uistinguishetl from one another by 
a fundamental difference of attitude hi the artist to their direction at 
the moment of tlieir creation. Altiwugb lines tuad^ in l>oth of these ways 
can finally be referred to the niinierons ftmetions which have been found 
for line, it is importimt to realizf that at no point does any line com¬ 
pletely lose ony one of its original or iiwi'ilmd impUentione, Uiough 
one or nnotlier may he emphasised at the expense of others. 

Although certain of these, functions of Ihe lint in expression are leas 
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fmjiiliar than otbm, all of thorn are used and aw t*> Iw um* 1 by the 
arliau, They are iioi aiulnflUy cxcluatve. In t!v« pr^wcsu of traring a web 
of lines to mdiciite a traji»|jare!it .'‘urfaw which dinlinirites to a ikjuiI 
or fold, lie accamiilatibii of tlie lines will give a difforente of valne 
sttggostinK an effwl of light j the character of ('urvature of ihe indl- 
vsdtial lines composing liie nitsh wil! itself suggest rlfpclily, resilienee 
or tenuity; the teusiun^ etdstlug at the Intersections of Uaee of uni*r|ual 
force may be motlilieii by otlier hnevseetiojii! or by the additlno of a 
point at the iutcrriiH^tioii. A ^itigle luie which at one point of its trace 
represents an object luny continue ra deiserihe the margin of a plane 
anrl may divide into n ay atom of lines to indicate a transpiufenl siirfACo. 
A nuniher uf lines whinh dcscrihe [covemeius in iJjree iUmoiislons will 
still intercepi arena Wtwcon them in the plane of the drawing, the ef¬ 
fect of which will be perceived siutnlfcneously with litai. aimed at with 
the Individnal lines. 

Where iwu lines; are drawn tu converge to a point it b eutiraly rea- 
conabla to jmugine Ihcni to represent parallel T.raecei upon a plane or 
curved surfaw- not parallel to ilie plane upon whicih they are drawn— 
the familiar experience of perspective will earily enm^ the point to 
appear more distam than the open ends of Uio lines, Bui by con ten ’ 
trating a inotneni un kiicIi au image it tafcomes equally rcMSonable to 
suppose the paint of inter section lo project in frunt uf the plane of the 
draw'iug; in fart we hitd itninedifitjcly ihaf the churucter of the spaco of 
the iiiiugiubtioii la clearly dcinoiLstraced hy Lhe umblguity of signtii^ 
ennee of the two lines. 

fji lino engraving, as m sculpture, the trace d(«es not rciaain pre^ 
dNcty in the plane of the plate (cuuscm pie ally of the print made front 
ill fl.lthoujirli in engraving the dtpartare fixmi ihai plane may he inily 
of the order of a few hurniredllLs of »n inch at ita iiiAxiintmL Ai$ the 
burin cuts into The trupi«*r, llie ilecpor cue will be ficparated in space 
from iho sliallowcr ami ttner cut, so that the posHibitity uf uonc:rctc 
const ruction of space exists tFig, liiV. WTicn priiiied, the deeper ciu 
will give H Und which i> phyrically higher in relief above the surface of 
the pnper than the liner cutt and it would Mppear that in ttiis maunor 
al! that was intended to W closer to the plane of thu image could be 
made in stronger relief, and all that should he more remote, in lower 
relief. However, in eeeming appearuJicv. the dilTercttCe In jilauc 1>e- 
tween lines of higher relief aufl lines of tower relief can produce the 
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opposite offept, as very little experience wiil sshow. M'haf is physically 
to front Itliftt is* lines in biijlier relief), ear aetunJJy appear lo rcceUo 
beyond '^rhat is physically behind ftSie lines in lotrur relief). It shenld 
Ijt noted lhal such an effeci dUfers entirely from Die effect achieved 
by the nsc of the coirveniional means of IndioHTiitir perspective, 'Vhifh 
convey an illusion of tlistance by employing converging lines in a flat 
plane slnmlafim? parnllels in unotiier pUine^ or by inodnlatln^ the color 
to suggest the tiicreaatiig density of Htniospliere. The tlifference he^ 
tveen the tvo effecte is one i>f hitid, not of degree. It is tho differeneo 
tietn'Cen appreliemltitg an event by acrLUtliy »'itnessLng il onoaelf^ and 
apprehending it by a dedtnttion from someone else^a account. Whereas 
Uie nae of the convenlioita of perspective pre^nts only the evidence by 
menas of wliich a ntrionul deduction concerning the nature of space 
can ho made, the use of a concrete^ pliyaical iiieaiis, eneU as a distiEic- 
Don in plane between higii and low reliefs, conveys an apprehenKion of 
space as an imnjediate sensuons eiperience, depemlijig on a cliange in 
scale only, as ’when a iiian's figure is shown an inch high* )*et is in¬ 
stantly reeofuiKed as Ihe image of an oliject known to be larger. 

fclo we Jind that line, ha^'iiig in its function the same essential ana- 
biguily as Uje image in tho spJierical mirror, gives iia an enonijons 
positive advantage in the deserrptio)) of the apace of the Imaginatioxit 
not by reason of its Inuidity alone but also because of its possihUities 
of expressive ambiguity. 

It is obvious at a glance that lines, such as skaters may trace on ice, 
or the irajectory a tracer shell describes in the air* liave a quality 
along their length which w different from that of hues cxecoted en¬ 
tirely within the control of the hand at « distance from tha cyo—dif¬ 
ferent* because of liie pliysica] participation of that which creates the 
line in th« nndion it dOBcriheil. Vet once the trace lias been observed, if 
from some aspect the iiitcrvab lielween ihe traje<;tory and oDicr oh- 
jects whonld happen (o constitute n locid rescmbtaiice to any of the 
other applications of line by human agency, to graphic, hieroglyphic, 
reprasentatlunnl, imitative forms presem in the human memory, tJieu 
ai! of fhese possibilities wiD inmiediataly assortnte tliemsetve» with Ihe 
ex{iertcnce of the observer. 

I’aul Klee, who has investigoted the quaHties of line perhaps more ex- 
tonaively than any other modern artist, says, *Mhe eye follows the patha 
prepared for H by the CTcatioii. '' Liiuc, ia his sense, i& then a path ; but tlie 
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prtUt b propuriM] liy Ity th^ {tetivii'y tha imaiinifttioiL, 

f Atm iruiivint^ci] iJial RVf^Ti riioae ArtiAtii vtiji) iinay hiA that tU^y dra^- 
Itif: fniRj life, whu iniagtite thenmeiveif lit 1^ rraneferring the retina] 
inia^ii of the edge of a vetijme to - palter—even if atinli e lioilberofe 
fiteriliaation of rhn funetiun cjf line were <lt^i(irahle—do not iii fact do 
this. I siL9|)cct t lmir evau in sneh oliaiinnie devotees of the minte d in ta 
vijfnal itnage, tlnring the few seeoiula that elapse while the foctte of th© 
eye shifts From UiO remote ohjeet to Uic suiface of the paper, a cotwopl 
has iMiOti formed in the mijul Perbaim thU is modiiled by a oonadoas 
or onconaeious remembriuiee of eimilar objects—and that which is de^ 
iMitilted on the pafior is the concept anil not the literal unage before the 
artist. 


CIlPTEt 
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DJESCRfPTIVC DRAWilVe • ElftiVALEKTS 
OF COLOR AAD V.ILIE vtJS I.V P^JVTfiVC 


From what has beea said in the Iasi chapter il 
shoold be clear that more is hitplied by drawing than the very eemmon 
uotion that k has nn wider ftuietiou than graphic (that is, linear or 
tonal) description^of an immediate visoal image. Vet even 'within the 
linutations of descriptive drawing there are resoiirccB in the engraving 
and etching me^lU which are not fully realized, Oar cmtclasions al>out 
line will be directly applicable to Lite [incai* technuiuos where they are 
seen -with greater precision^ and applied with greater severity, than in 
drawing as such. At the saitie.iime (Jie methods of engraving have been 
eonscionsly or ttnconsciously applied to drawing, by artists eitice the 
sixteenth century. 

Where a line is employed to descrilie the silhouette of a volume there 
are three quite different consoquunces to be cxpecteiL The diaernm 
(Fig. 106) sho'WG three ailliouettes (A, C) in whidi the same meaits 
is used—a continnous trace becoming heavier or lighter. The logic of 
the first (A) is obvious; apparent mcHlalmg in light and shade ts in¬ 
dicated by a thidtening of the line in shadow. It ia almost like a written 
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detwriplton 4>f wbat hApp^iu;, The secoitd (B) follow^ u aimiUr 
but in reTorso, tiiat ib^ the appaT^nt liprhtii iri Die vnlunie ate shown 
bv eontr&Bt ngAinfil thi> hearier line. Consent raDon on thia dUgram for 
one tuimite should^ I DiiiilCf prove them quite visible, Ono eouUI cal) this 
an opt teal device. It is also interesDn^ to note that in tBe second ex¬ 
ample the line is a perl of Die l>uc:kg'round aeeumeilt and not actually 
part of the figure rcpre^>eiitcd. Now in ^ third (('), the variation of 
eirangii} of line js nol to be osplalned in eiDifer of these two tusJiners— 
let us coAsinar what the effect really Ls hy luakhig a few cum pur 
Whai 18 lito apparent diGtancB between a and a' f i think it is clear that 
it is siuaU. The apparent dislance between b and It' however U obvi¬ 
ously greater and the recession is produced by Die heavier line onlyt 
This device could he called cortseguent os it depends on a conclusion of 
Die observer. 

L would eUjggeet at this point that the consistent employment of nny 
one of these devices Is very tedious in effocD If we take llecht 'a lino 
engraving Bison (Fig, 1091, traces of all Diree dericeS are to be found« 
and Iheir use must Have lieeu iusttuelive. Tldfi is howi^ver no plea for 
ignuraiii’e: the artist who lias hecome entirely familiar with these con¬ 
sequences to a peini at which they can he forgotten, has acquired the 
power to apply them TVith greater effect. 

For this deiiioniitraLion the line tins Iwen made couDtiuous; interrup- 
tioiiH and bifiircations were eliminated to present the case as simply as 
possiiile. Hut, when wh folloo more olowly the use of line for the pur¬ 
pose of dem^rihliig volume, we see that an intcTTnption con demonstrate 
real diaappenratice of a prohJe against n background of exactly the 
Emitie value, the disappearnneo of a volume in deptli (when it is seen a.^ 
a visible pari of an uninterrupted trace which rejoins the other pro¬ 
fitch ur, as with dotted Une, a changir in tiic texture of the surfuee 
(Fig. The arrows show in whiclt direcDou Die overlapping vol¬ 

umes appear to turn. Owing lo Die oxaggeruted intensity of the en¬ 
graved line, ad of these couBetiuehccs which have Dietr funcDou in 
drawing will have greater kuportuiicc in the print. 

IiL drawing, one of Die lucDicds <if ijidicaling change of lighling, of 
modeling, of position m dcpthi is a contrast of tone: and hatching, 
shading, niid the utasaiiig of liuca are very usnal means of obtaining 
this Cfintrasi. When we conipare the tisc of the same means in etching 
and engraving we find again that Die control over them is much more 
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severe, Aiid Hial liit> t^Hn’atien in direiHjon has groat effect* 

Obsorvaiion will caurinro must observerK Uiai, as a result, the fevi^eat 
UinvtioMs tiwlfu! to pniilvu'e the result will give the strangest offeoi, 
ami that a change of di reef ion Jtt sliadjiig will be effective only if uhflo- 
Ititely itei'esiutry tu I he ♦'xpressiriTi of the do&ign. This tietreotity in in- 
terpTOtative gravure may he isoiiditioued by texture, volume, light 
value, orealor uqui^'alcnt. 

The ijnatjiy of color in pamting, with the powerful lueaiia of cjtpr^a- 
aion thiiL it i:<>nstitiitea, has int direi^t application in etehing, if we ex- 
cept prints in color in wliieli the iLiuitatiuns of luomichroiue ore not 
accepted; these, ho^'inrer. form a separate subject, more doaely allied 
to painting. In this cliapier It is the cv}uiv'alentR of color in liiack and 
white, or in one cohir link) agiuni^t another (paper! whidi interest us 
particularly. The two ftmetious of color tJial we slialJ study are: vari¬ 
ation of hue, and indication of space hy (ipp<isitioii of color. 

ft 18 obvdoiis tfijit, OS in Ibe parallel sltadiiig of cjirlier reprodnetian 
imgraviiiji;:;, cross-batching in two or more directions will indicate a 
contraai comparable to lhal lietwccn warm itnd cold color. In general 
shading, in which strong iiDcs are laid horisontally. particularly if suf- 
Helenriy spaced to count as linea, those will give a maxiititmi effect of 
cold color a» blue or hltit‘*grceii. Where I his priiioiplo is applied to 
email elements seen against oilier^ of similar dimension, the horizontal 
will correspond to lines purnttel to the loiigcet asds of the volmtic rather 
than to the horizontal direction* Vertical paralUds still give a cold ef¬ 
fect, lees uinrkeil than tIiu horizontal. diagouaU ovcd lees; in fact, the 
latter will only apf>ear to Im; cold if contrasted with crosa-hatebing. 
liVhere the lines are doaer-Bet or finer, the effect is gimilar but less 
marked, and tends toward a more noiitral tint ; where the lines are 
dose enough and fine enough to be no longer readily distinguishable as 
lines, the effect Iwcoiiics almost neutruL The white dota which result 
from interruptions in such Bystems of litiea are of great iniorest (Fig. 
lltJK 

Cross-liatching in two or more directions gives e tone which becomes 
definitely warmer as more dlredtons are employed; also the effect is 
warmer when the angles between the components approach the right 
angle. Again the color effect approaches neutral as the lines become 
finer luul more closely set. 

Curved llnea used ae parallels or cross-hat cliod are in their effect 
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8tntibir tg ny^tnuin, «xoi‘pt tUmt thoy l^iid to bd ^^tmor hr 

if in a lowipr koy. Dot ting'with lliek linahts in Imrin woTli: givej* n TucrTe 
or k'SR nputral effect an the total approache^'^ a line pa&pag^!, being gon- 
eraltj mlher warm than eold The tiiangnJar dots of thf> bnrin, with 
liorr rejnovefJ, if isift dO!?e enough l*t give » lone, give n warm off eel ^ if 
aiiiiiiter and doaor set. a neutral one. The romid dota of hiiTin or cribfi 
give riviitrnl to wnnu effects if aeeti against the eharaderistiu parallel 
sliHtiing. Hurr left on imrin work, or flry point, reduces theso tffeats; 
that lA to wanii tones appear leas warm ami cohi tones le^a coTdf 
ratluT HB if mi^Gt] with a Ticiitra! lint, (.'oin to nation 9 of dotting and Him 
generally follow the charaeler of the line element, again in a lower 
as if rilloted with neutral tini. 

Bitten textures desiTtltetl in Chapter Ti may Ik* used in eteliUtg to rf' 
place the resonree of L-olor opposition in painting to distinguieb areas 
of similar value. Tlioy nmy give a cold or warm effeet if dcflniti- eros^ 
irniiiiiiig of strialinii *ixists in them. Open and deeply bitten parts will 
appear colder than thiiseHozFer ami more lightly etehed. Again La trans¬ 
ferring II texture to be bitten, if it is npplicrl with greater pressure to 
the ground Ihe effeet will la' yrariner Hum if pressure is loss. The open 
hit ten-oat areas desorihed will, of courHe. be warmer still—approach¬ 
ing the tone of dry point. The close regular grain of resin-ground atlua- 
tint is rather neutral; it can lie varied by previously executed lino work 
through it, and it appears warmer when the texture hecoine& 
coarser os in sand grain (Pifr. ] M). 

All iheae considerations apply more directly In reproduciion whore 
a colored design is being translated inlo the temis of engraving or 
etcliing. lu practice the use of nucli textures is applied in a much more 
arhitriir 3 ’ fashion, the difference of (jaalitj' sought for depending more 
on a liiatiiictiou Mweett (udire and netrtra! surfaces^ By an active sur- 
faci^ it meant a texture in which the differsnec of value of the compo- 
tients is at its maximum, u noutral surface le oue In which the differ- 
eiict* of value of tht* wniponenU is VTry slight. It is obvious that unleas 
line, const ruction or i>oinpositlon contribute to destroy the effMt, the 
former type of surface wUi appear in front of the latter. Similarly in 
die matter of value, in wlneli engraving and etching have ranch the 
same rcBoitrces as painting, the normal regression in threij-dhniimtionnJ 
apace repTesciited with uniform illiiminallou from above will be froro 
the greatest possilde contrast of Ught and shade in the foregromia to 
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(L leaser degree of contrast hi the iniiltHo distanee.: m the wxircme dlj&- 
ttutce diffofcnees of value practically disappear by the progrcesiva 
ligbteuiag of shadow and darkening of tllKntiuaiod furffioe Ihrough at- 
tnosphCric absorption. Thaa tho typical representation of a plane re¬ 
ceding from olwerror will show a value iwcuming progreieively 
darker from to a half*tone al its further linut, owing to acmoa- 
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pheric abaorption and the inoTvasiugly flattened angle of the reflected 
light os it arrives at Oie eye (Fig. 112). But on sudi a surface Ike oh* 
jeot in relief will throw the most deiinite shadow b the foreground, and 
less as it becomes more remote, until at n certain distance light and 
shadow become indistinguishaWo, Thus in the charaeteriatie ground 
plan of the Sorif^ (Fig. 113) the general value becomes darker toward 
the JioriBon. -The lines and dots that ejsjtreM folds or variations in it, 
however, are heavier in the foregrounil and becomo Ughtor as they ie> 
cede, Jietwc must lie more closely set to obtain the darker general value, 

248 













































i 




ffg. na. 5. W. mylwi tlw «ig mi Ent^nilitg 


















Any father wotild givo the pUnp Et d«n«jitipn «>f dutncan t» Lhe 

flurfac« of the print, of rerorsal of dlrBcrtion with Tegatti to tho ob- 
(lerepr^ or of trauiparetipy. 

Thus ii) the simplost represoutatiou of a water aurfaeo (wo compo*^ 
ueiiU exist. One la reproseiticij hy tlip reflet!tion frcim the aiirface at an 
angle of view too acute to allow the observer to see (lirough it (less 
tlian the ''erlttcal** Angle for water), lender Iheae eireiunstaneea the 
plane follows the same rule as iliat* already doscrihetl, Lc., Ughi fore- 
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ground-<larker disiauce (Pig. II 4 AJ, But for that portion of tha 
surface that Is at a uuflipieiilly wide angli; from the observer to luiuble 
hliu to see through it. the reverse applies, that So, the water appears 
darker in the foreground and becomes lighter as it recodes (B). This ia 
more coiispionous when tbe 8urfa4ie is Seen from a heigjit Whore wave 
or ripple markings are present, the distance to which the effect can he 
seen ia'inctcoaodj the two effects,, instead of fading into one another 
imperceplibly, aa in a perfectly still imrface. will be intoroalated throtigli 
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Ibe dltuiaujuiig patchy of the w'ove patteriu Tlii^ U a atatcmcnt of Ihv 
dmplciit cniie. In prodice, the siource of illunilTinfion nta^ W in front of 
the ob^rye^t when a total reilcetiou will W wht^ro the wave sur¬ 
face ts turned at a ^ulucietii angle to the aHserrer, constituting a third 
elomcxit (C); local reflections from ohjcets near a margin may produce 
e fourth I hut in each aerien n progression will he followed, except for 
the case of total rcHertloit wlipn almot^^t no vanslion tit }iercep1.ihle, 

Arluatly very auccpesful compositions exist iji which the ftnest work 
la In the foreground and the most violently rontrusted hlackr; in Hie ex¬ 
treme distance^ yet the consiructioti and jH opdrtioii of the ptate keep 
the yarigus elements uniniatakHtily in Ihoir plnce. in fiiidi casest (Jie 
values wtU count rather as l<nmt color thun ns variations of value on 
one homogeneous surface. Tills can la; upcn in the enow foreground of 
Hecht’s A’onpctyiaa Lantt^capt: fFig, 115)» with its very fine engraving 
eontraate<I with the vinlent black silhouetlc. in the diatance: meclmnl- 
oa11y« the latter should appear in front of the former, but the composi¬ 
tion keeps it in its place. Tn the same plate anotlier device [‘ouution to 
drawing and gravure is demonstrated. The foreground, though almosl: 
unworked, has apparent aoiidjty, while the nptier pari of the plate ia 
seen just as convincingly as tmlinutod space- Also by one of the sim- 
pleat devices in gravure the miow foregmund npiwara lighter than the 
sky, although in reality the twg are identical iu value- An nnworked 
turfaco seen agnmat blacks win appear whiter Ihnn the eomu surface 
alone or agaimit grays. 

liui variation.^ of value (light bo dark) can of course lie employed in 
drawing without any inipUcatioti of color or texture. From the most 
subllfl of these, the dLfferem qualities of white” just referred to, to 
the qualities of black on black, the positive fact is that any uninterrup¬ 
ted sueeession will convey a rccosslou. But just «fi wttlj Ihe aenenta de¬ 
scribed above, the succession rimy appear to have either the darkest or 
the lightest extrome noarer. This seem? to npply winaUy to a dearly 
deftneii series of Rat tones as to an imperceptible gradatton. Certain 
associations with gradations Keen In everyday life cannot be divorced 
from a cJiaiige in value ahowii. A tone dark abcu-e to light below, even 
w'heo a horizcui is not shown, leads inevitably to Uie recognition of a 
fiky, and tlie ati0umptioii of a horizontal tartli piano below. But where, 
as in Apocalypse 111 (Fig. 15), the gradation b reversed, the cou- 
duaioii will bo either that a space is represented without the presence 
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thj» earth gr of gmvitalioii, oi* luovemtait Iti waier ioqoally without 
^avitational cotiBoqtuince). If the print nteutioned b turned upsdde 
down, I tiimk thin pnint will be clear. 

Hummi beings stand ere^, lighting ie most getiemlly from above, 
and vision proeee^b'lnoptically b a bortzonial plane. Thus a em&U vpI" 
nme of dark aliove will either bo interpreted os concave, jor an colored; 
with light nbt've. it will l)c seen ns eqnvei (F^g- Ufi). To all Uie^ rules 
there are numvrons ejsceptfons, generally whero tha oomteit playa a 
tbmiiiant role. Atthongb we Lave tried to deal in tliU study with cou- 
crete 4(0 anti ties, yet the associations with diffenmt effeeia that have 
bean ilevelopetl by tmhit in the oTtserver will iotlaence Itis interpreta¬ 
tion of the image. In fact, ontesa we take into acconnt these a associations' 
as if they wire concrete physical quaii titles themselves, we cannot em¬ 
ploy the means of graphic comimmicatinn «« connOissance ds cattse. 
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SPECifIC ^li^lLITiES - TEXTVRES . 
PLAifTER 


' Wft h£v& ^on tluLt, lij mrjins of lined, teocttti'Od anrl 

ftuifaces in metal atUptetl retRiii ink aad transfer it to pafier, 
the artist has at his disposal all i)f the expressive ipmUUes of drawing, 
and many «(f Uie jjoafitbUjtjes of painting Iwltnra lib textures repine* 
the reaemrees of color), ami of siralptiire, in his ijontrol over space, 
though with a itehnite limitaltuii of aralt!. Together with nieauR— 

coittnjon to other forma of art-^lhcre exist a namiwr of spoeiiic (tuali- 
tie» realisalde iu the plate media. wUieh are not i^ompletely ditared w'ith 
anj" other technique. These I will try to describe or at feast Indiente. 

71\» eitgrat^ed Imtf 

TliMc rtfaoorooa of expression by iin© described in Chapter 14 are 
realizafde to a greater extent in the tine engravad in a plate thnn by 
any nieaus of drawing, or hy an)' means of eon at r notion in wire fila¬ 
ment : in the first cast, it is necossary for tho realization of the drawn 
function of the line to abatidoii the physical displacement eliaracier- 
latic of the wire construction, and in the fKicond, the drawn character— 
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Soft-Crmnd Etching 



Ihftl (ptality «f nppitrertt vulncity of esiycution present in dmwing— 
will disapfiear f 1-0111 iht* stntir reiult. I« Umj mobile KUlptnro of Culiier 
(Pig. 102^ «ii felfmwnt of veU*eityj a time (tiTiclion, refeixfid lo displa^jt* 
moiit Along an ttivtilved bm tillbtmtely closed path, ir added to tlw eon* 
erele simct* «nd implied motion nf dnu^tcal eeulptnn;. But Uiis dws not 
rorrosspoiid exnetly to Uje IniproA? of tlie velocities Involved in the 
curvature of the tfAce of iJie btirin in copper upon the printed line as 
itetached from Uie plane of the proof upon whir’ll ii appeara, 

iJtU tlie moat outstanding ailvantage of the engraved line is probably 
iLs fniiciiotiT either aliiiii’ F>r lit web-Ukt! Rj^stenif of [iuea, of demonstrat¬ 
ing an order of spa™ ti&ving inherent eurvature, Its time function, ita 
modiltcatioD hy the eKislenco i»f teusiori and praftsurct it® difltnrhance 
by concrete objects, Tariationof density, or (liredioti of flaw—quaiilies 
which are not rcalituibl^ (lUy^tRslJy in drawiiig or paiutiitg to anything 
like the iiatne degree. In line, «ith the first initiative of llecht following 
the early Italiait engravers, it ia the making uf a coiicTete ohject In the 
plate—a A ohjeel which is i-onueated hy resemf dance and assooiation 
with e:!cten]al olijecfs or with the experience of phenomena, but unlike 
the normal nses of dravring bag an indopondent existence apart from 
Uio deecription of llu’ exlaraiil pUenotnenon. 

Tn the dentonstmtiDn of doitsity in j?pace and rocosaton liy the nse of 
supen><>R 0 r 1 textures {of a iliflereiit, a more neutral character than Iho 
web of engraved lines) the etching melhoilE offer cortaiii specific liUAli- 
liM, The praidice 1 have observed with slmlents who are first intro- 
dueed to the possibility of rransferTiiig the (juaJity of n texiuro to wax 
from which tiie acid will etch il into the melaJ, it; to tiat gudi qualities 
in the manner of t^olUiffes to deeoraU’ parts of tlia surface of their 
print. Xamially they will fit such elements into a stracttire of liums 
already estabUshnd 1ii llie plate. Htm-ever, eveu at this polui the over- 
hipping of textures for the ^e of using tbeir transparency may be 
employed, as redored cellophaso migJu be used in the cottAgu, Already 
a certain speciAr quality {)f tbe tneiUum is used: these disparate tax- 
hires have Ijetju assimilated to one singifl matter, the otebsd trace in 
copper. Juat as a pholograpi of disparate objects ends by being ac- 
luully silver in a film, ihougli in that case only that |jart of reilectod 
light frijiu the objects which could affect the emulsion ia represented. 
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But next in thv emplnymcnt of these texturee is ^nerallj 
the refilbuiioti that somotliin^ hns been wasiett iti getting prohlea of 
textnred areas to fit lines which atrefttly were there—^in other worda, 
instead of using each act of delimiting a anrface for a positive con* 
etriUftiv'c pttri>oac, the act waa merel 3 '' made to emphasise and reiwat a 
gesture already preaeiil in the plate. Tfiore generally fitlJowa the em¬ 
ployment of the areas (stlfl at this point Hat and paraUel to the appar¬ 
ent picture plane) in a sort of counteriHnnt, with linear elcmenta al¬ 
lowing the former to funetioj] jnneh more freely, and preserving the 
possihte ambiguity of expressiou iabeTctil in line, aa area ling furthor 
amplificatioT and vibration by the play of their oiargius, volume, and 
relative position against tlie linear stnictnre, Tlien by means of etching 
in gradation the web of a texture may be orieuieil in a plana diagonal 
to the surface of the plate—by actual torsion in the material a torsion 
of the apace iimy he demonstrated. Imerpenetration of several such 
elements may give rise to a Kpace which can be intarpreted in two or 
mom ways. Sue Puller made a ])late in Atelier 17 in which all the lines 
that appear are Ute impreasions of threads, sonic lieing in actual ten¬ 
sion;? tiiere are no drttwn lines in this plate (Fig. 11&). 

Wlieii a apece possessing actnal density is created hy this means, its 
interpenetration by systems of engraved line (as distinct from the 
etched line which shares the physical character of the teitture), two 
completely different ordora of space can be brought into existence 
together. 

Here I should add a note on onr view of the probity of means in 
making platca. It has been a matter of **principle” in the past to insist 
on compluting the whole of a plate by one meoita as bitten line, soft 
ground, aquatint or burin engraving, probably from a dim sense of 
preserving the unity of the resulL 1 have never heard that a painting 
in one color, or executed aitb a sinjdo bmali, was considered better in 
any respect Ilian one done with complicated means. Integrity in the em¬ 
ployment of the craft of etoliing and engraving implies that eacii means 
used shall be perfectly adeqaato to the function that it fuldls in the 
result—^tiat under no mrcumstancee shall Ihe means be abused or stcri- 
Uaed to carry out a function for which another method is more appro¬ 
priate. In fact the complexity of the means employed is completely 
iinimpf>rtant if it ia juetifled by the ultimate unity of the reault^ven 
sliould tlmt unity result from dcUborale incongriiity, 
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Plaster reiiefi 

TUe method of mnViwg m actual relief of Lhe Burface of the plate 
(and consequently of the proof) desetibeti in Chapter iisBociatwJ 
with the peculiar effect that ink prodiicee in priatuit' from Buob platee, 
coaatitutea a general ineane of expreaeion which ia nnique to the tne- 
dinm. Fundanjcjitally this seems to depend on a eontraat of varying 
density of black alnioai inevitably Interpreted by the olnserver as a 
variation of li^it and shade describing a eolid form; this exists side 
by side with a const metion In physical space which is freqnnnily con¬ 
tradictory of the first Interpretation, Without retnmtiig to the fortui¬ 
tous meeting of the umbrella and the sewing machine on the operathig 
table of the Comte de Lautr^mont, dear to the SnrrealUb seems 
that, in a different manner, the presentation of these physical incon- 
gmtties does imve the abode effect of breaking through the annoi of 
nse and wont of the ohserver. shaking his con^dctioii in the anreuesH of 
his powers of ob^orvatioia and the iiiuv'iiahle banality of Ute rcauJi they 
deliver to him, and exposing the sensitivity of his spirit to the ideas w e 
have to offer IiIul A technique which offera the artist these poasibili- 
ties will be ext rvmely precious. 

In the $omew*imt peculiar method of making plaster reiiefa (Ftga, Gl>, 
120 , 121) hy continuing to sculpt the block of plaster upon which en 
extremely low tellefT as a print from an engraved or etchefl plate, has 
already been made, we have also certain specific possibilities which lie 
practically outside the nornutl resources of aculiiftiire. Although the re* 
suit could 1)0 described broadly aa a species of polychrome sculptured 
relief, the peculiar meana used to aclunve the result does in practice 
produce a result which would lint be conceivable if made entirely by 
the methods of sculplure. In the makijig of tlie [date, the cuttUig of the 
steel agaiusl copper if a burin is u»e<l, the biting of acid into metal if 
etclied, detennine a certain quality and acalt. At the [joint where the 
print is made on the plaxler the element of pfilychiome, or of black to 
wJiite us light is added and a possibh* ooidltot between concrete space 
(in very small depth) ami an apparont light/ahade illusion ariBe*. 
When the carving ia enmmeuced Uiere L* a furtlier shift of im.^c (bccIij- 
ture having a c)jarar(eriBticalIy bigger scale than engraving), though 
the work will Inevitably he conditioned by the reaull already attainiuL 
It is perhaps for this reason that, as 1 have mentinned in describing 
thin technique, the adoption of either of these two methodic whic-h have 
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already contribute<t t» tbe rosojt.—tihvlotia {diyidcat dia^ilaeeineiit or 
light afld shade interprotei} a» reueasion wilh a fixed ilktmaation—will 
give oi disappoiniiiig raault. Actually^ to a seiisitive artist a oortain 
logic will eutablish itself k w-urking which depends on alh those ole^ 
menta already estahliahed. The only existing art form in whteli t Itava 
seen saeh a quality la in some of the Alaskan and American'Indian 
polychrome reliefs and liasuee iFig, 122), Here the atttface la divided 
into leniicnlar forms by grooves, and within these forms a concave 
shape leads sometimes to a deeper cavity, aometitnef to a central con> 
vex form. It has been auggeated that the motive in these cases was an 
obsession ndlh the eye—that form l^ing somewhat the form of an ©y© 
in an orbit—and the compulsion of these artists to make every form, 
which could pos^uhly leml itself to such treatment, into an eye, TVe wiH 
not at this moment go into the metaphysical implications of this tJieory. 


CmCLUSIH 


THE FI/TtiKE OF fiJI>tVtllC 


It may have rtct*nrred to the' render at this 
point tiint more importance has been given to <iUGatlon£ of teohiuqtK 
—^hich in often considered an a «crrt of niecltanirad priiee^e of exoca* 
tlon of a vofk of art—^iban to itic qnestioD of Idem, of eontont, and sig- 
niJScance of the final itimge. The reuson for thin apparent overefiipfaaeiar 
apart from the fact, that lechtiknl matters arc iiioro readily described 
in ^rds than graphic ideas, amt the aOilior'a vietr of Lite function of 
technique in contributing to a-result, certainly do need to be defined. 

It haa seemed to me that t he arbitrary separatidii of the eye and the 
imagination in “creating'♦ the image, and of the hand and the more or 
lees logical processes of the mind In exeenthig work,is very dinicuU 
to defend. Time the custom qf separating the different functiona of the 
individual'^mto splritonl, emotional, ptiyaical, etc., baa a certaia con¬ 
venience in considering these funotiona, bnl can lead to the most ab- 
anrd error if one loses gighl of the mtogral ebaraoter of the being 
exercising them. In the numerous processes of gravure where the me- 
ehaiiicai comptexiiy of some of the opecatious, and tlioir reputed rliffi- 
Gulty (gener^ly exaggerated, in my i>pinidn}, might appear to ham^r 
the devalopmBJit of expression, I couaidor ihat the very complexity of 
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the rneann can Iw applicU to provoko U. Thos the antithoi»i« botwecn 
inspiration timagination-unconadous) aisd execuliou, in the view of 
our group, iias no real existence. The posecssioTi of a means of exacii- 
tion has in onr experience, even in the enae of mature artists whose 
general field of image U alroaUv iJereioped ni h definite direction, ieti 
m the stimulation or activation of further and ififferent areas of imagi- 
tiation which ware previously dormant. 

An example might make Uvia poini clearer. In a technique elaWatad 
hy Antlr^ Racst for certain of his plates, in particular in ilfedaso (Fig. 
153), the artist drew antomatienUy with a aorl of viacona gesso from, a 
container upon a sheet of smooth lioarcL When completely hard, the 
varying relief of thicker and thinner traces was redured witlt sand- 
paper to a minimum, A copper plate was tiieii coated with soft ground 
and tile Iward pressed into it. When rsmoved, the ground w'as lifted to 
expose the copper along the lines, and in weaker areas in the wider 
spaces of the background owing to the flexibility of tlw board; the 
ground remaining intact only in continuous traces along the eicposed 
lines. Certain areas, consequent upon the traces already established, 
were covered with atopping varniah, to V wliite in the final reault. 'The 
plate was then etdicd very accurately with the chlorate bath. Later, 
engraved passages were added with burin, opaque dark areas bitten in 
aquatint, again consequent upon the previous image, and some hoIlowB 
removed with scorpers to print white, anil in relief above the ramain- 
der of the print surface. 

Kow it ia dlfiicult to imagine a mare absurdly remote process to pro¬ 
duce a black image on a white sheet. But the magical quality of the 
result depends here on the very remoteness of the method. At the first 
stage in the haniUlng of the gesso tlie intention and choice of the artist 
La exereiscsl—note that this image is in the same direction as the print, 
reversed in tiiC plate j in stopping-out the tranaferred image a farther 
choice U made: the action of the acid is controlled to select those acci¬ 
dents of pressure and intensity Uial could favor the latent image. In 
the engraving, the aquatint and the development of the white accents, 
at each point the artist expoftoa his image to accidenl—hut accident 
that can be dominated by his intention- Xo eonsoiously organized exe¬ 
cution of a previoualy conceived plan could have given aa powerful an 
emotive image, nor oould it have produced its richness and complete¬ 
ness of quality^ Yet without a planned auccesaion of operations based 
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on previnua oiETutricuce it cmiilfl not hnvtp l«;i?n dmn*. Thit^ in tiie mU' 
chuuical ii^i* of ft itciutixjiiOT only LboFf; ipiDlitio!) proviouaty oxpcrioiicod 
tiT tha artiet can apr>aftr in tin* nwill—tha niftkinf; of 111 ® ptirlieular 
jtlnto will Liot nucftHSiirity antieli kia axporicnca, nor will it proviiic him 
with means which he did not already Thiss in not art as esperi- 

eitce, it iH art ftp the Jouriuiliam of experience, 

Jl is in the oxpoanre of his i<ba and hie plate to the ncridents of n 
methoil, to tlai Imminent risk of deainirtion, thut the greatest result 
may ocimr in ihe work atirl tha most raltiAhle experience in tha artist. I 
a'ouUl suggest that the courage tiecded to advcittura in this mannjcrf as 
mneh oa tire oft'quoted infinite capacity for taking pains, may l>e a 
voinp<jric-nt of genine, and luuy dlstingumh the valid artist from the hack. 

After twenty years of eontat^ with artists working in experimeutal 
media of gravure, ami my own work lu this field, I consider at this 
point the first essential to undertaking a plate or other work of art a 
powerful urge to muke u latent Image viaibte—^togcUmr uith a rona®- 
(Xucut delight in the image. Beyond this, the access to the image-rnnking 
facility (»f tile mind, the aldUty to free oneself during tlie developmeiit 
of an id®a froin considerations of motle, profit, the f>ossihie effect of 
one’s work upon the observer, n certain courage to follow tho develop- 
niful wherever it may lead Tvithnut Miting, fnrmalimng, or madifying 
it with respect to any hut the implicit rinjaircTiients of (he growing de¬ 
sign, vrhethcr ahsurd or not, all seem to me equally ImportanT, oiicu tho 
first, incentive is assumeil, Tlie snorci; of such incentive has Iwen very 
mneb debated: it is extremely difficult to identify if one Hecks the nlti- 
mate source—though llio superficial circumstances niaj' vnry widely. 
Thus 1 have known artists ascribe their productive slate lo taeiile sen- 
aallon, sleep, exhaustion, IH-hoalllj, Internal couliict, fur>\ relaxation, 
reading, music, stiiuulants. viohmt motion, complete passivity, among 
other states. Any of these, from their diversity, would appear to be an 
individual idiosyuemMy Icudiug to the. functioning of u aingie under- 
tying cause, which 1 would not attempt to define fartiicr except for Uie 
suggestion that umoug tlu> main movements of the liinnaD Hpirlt it be 
sought with Lbc' ins^tinct of play rather lluiu Hint of ivork (as fitruggle 
for anhuistence). Not that 1 wouUl consider such a source to be triflhig 
or unimportant—hut it is certainly in line with the gratuitous charac¬ 
ter of arliatic activity. 

In most of tiic cases 1 have observed, the elnhoratioii of au Idea, in a 
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{itate (nnd in itianv lyihc^r Tiic<]ia of P3tprcession} follows a certain sm:- 
cessioa of wUicli* whtdher longer or Hliorter, ore ooorty alwayp 

present-^joiDL'whnt I lire the organic ctAborodoi} of growth in n plant. 
Tlje Jir?t attaxik in iLe plate is rapuJ nmJ witlmnt greni (ilihouUy or 
hoaitation tip to a point when one gcnurally ni’otb to make a print to 
verify what ha^ been nehievpd {First SlHlel, AI tliia st age t he reGiill 
will dfton be spontaneous anil vivid hut itohiutely inadequate. (Fre¬ 
quently far less npjiearfi on the plate than mie Hidtejpales, as the mind 
has projected nioru than the hand has recorded.I Already the recip¬ 
rocal effect of e^Leontion ^ tnuigiiiation will generally decide the 
next -stage in the development of the design. The first strokos on the 
plate set up a tnun of cotiseqneuees. like the rlpplee from » stone 
dropped into a still pond, and the factor of experience iji tins nrtiat ile- 
teruiines the nufnl)er and sucre.'^sion of possible eonsertuenee^ offered 
to his choice. Just as a master of chess can vlsaiitixe, from an openings 
a great iiuml)er of moves to a male wlitle n 'ltegimier can see only n 
few immediate moves. In nty own manner ot working 1 wouhl (‘onsider 
the selection among these couscijneinrei. rather to be nnconaciou^ than 
deliberately conscious, and. In no case meclmnienh This atAge in rhe de¬ 
velopment of a plate luav he marked by a shift in mediunj from, for in¬ 
stance, Imrtii line to Inttcu surface, and in tlim itase it w'ould seem to 
me preferuhiu to employ euontorpoint rather than to iunform to the 
linear ilesign already esiahliaheil. Tims the possible amlalions Ijeiween 
profile of bitten snrfnre and line would he at a nvaximinu—in other 
words, far more eonaequcaces will offer l.lin ms elves nl iho nest stage 
than if htiing had confornied to previous linear design. E'rom this stH*- 
Olid state, once Ujc definite chotcu of direcilan lias been nmtle, progresa 
Is fairly simple, though froquentiy* it Wconios necessary to make an- 
Ollier very boid transformation when the deaign seenis to freeise. Tiie 
Inst stage generally in my own plates would be the addition of white 
relief accents; ibia often needs long reflect ion, until their foviu and 
their poeiiion in relation to work already done and to one nnoiher be- 
eoino clear. Another concluding stage which often is useil for the re- 
simpliruation of n design which has become <iver-<'omplicated is to etch 
away large aiaas of the work, thus sejmrating the parts to bo retained 
from the background at a different level. Then, ulmowt always, a very 
few toudi^ win be needed to complete a plate; liiis may prove to be a 
tliirfi point of great difficulty as it may requm» days of study of the 
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iniRgo tile liurritahle p^sitinn of thci^ t^inctuis cutfililiRtics 

Tu wori: in this luautiiir it dear tliul i^oiniilote familiarity tinlli tht* 
medium uud pi»ssibUit)BH has first tu be nciiuireti: latterly 1 have 
tried lu direct Riudeuti^ to make e^permientiil platea which are worked 
to destntetiou. At any pumi when uji into resting result has been 
achieved n few prints may In- niaile to keep, Imi the plate ia then <jou- 
tinntwt and ftnally destroyed. This we tmve found vatuiible in forminj? 
an attitude to the work in which a partial or iueompletc reHolt will not 
be accepted for fear of destroying tlie plate, and a conRciousness of the 
power to add, remove, iwrrect, or develop olenienfs to aii}' degree la 
cultivated. This familiarity with the mefilum pGruiita a reasonable suC' 
cessioii of operations to lie fore.seen fpraciLcabteiu the order dcsigneil) 
although the artificiality of the consclousty planned and fabricated re- 
Eull is avoided. Thus a traiisfonnatioa whitdi makes of a aeeonclary or 
coDsequouT structure the final themo of the plate is possible without 
loss of control. 

Perhaps this account will make clear my point about the attitude of 
play in elnliorating an idea as distinct fi-om Ibe mcchaaieal and repeti¬ 
tious execution of a frozen scheme by the methods of work. As I see it 
there is no lack of seriousness in this attitude—-wlutt conld show 
greater senousuess and concentration tiiaii a clilld playing an elaborate 
garnet The acquiaition of nieans in tlie plate inc«iia, the enriching of 
the urtiat's ejq)eriejice; can only occur as he playa with Iub proceeaea 
with a certam detachment from the result; tlie painful and accurale 
oxeentioft of a preconceived plan can only involve (.hose meaus alrGady 
familiar to him, and offer no new oueiii, 1 feel that in ondertaking any 
graphic wort the artist places Kinieelf in u position to allow miracles to 
happen to him, evon though the positiun iuvolves risk, hut he must re¬ 
tain n certain alertness, a kind of awurDiiGss. or the miracle will liappon 
when he Is not present. 

The artist uses the oldest traditional tool of the printmaker, the 
burin, to cut farrows through a surface of cmpjier to diflforent depths 
so that thraads of ink shall stand up ahove the sheet id the print at dif¬ 
ferent heights. The simplidiy of curvature, due to Uie two components 
of the driving pressure and the reeislance of the metal, and the aspect 
of the mijid of the artist following the moving trace in h B|iacc w’hich is 
continually changing with the rotation of the plate— all this might be 
thought 10 hamper the expression. But in another sense these are fae- 
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tors to provoke his JEoagiiuttioo, and to free him from the bsiial aseo- 
cialtoiu of Ibe dra'vn traee, Agam the very UidiroetTiese of the method* 
the iiiversiou of the iiTifi|{e from left to of his apace from depth 

to height, the reversal of the normal reJatio?) of the ftxed observer lo 
the line that moves, so that the artist switir to go with the fauriii point* 
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can open nea* territory to him. in (Jiia connection I would Uke to note 
that iu my opinion oven in our group no more than a very small frac* 
tiou of the poasibtlilies of thesje methods has lieen exploited. With 
longer acquaintance with the means artists wtU probably develop a 
mud) finer aensitmty to tension^ ritytlmt, play lietween line and point, 
and drift in cun^ctj space. 

tn the decorated initial of de Velde (Fig. 125)» ns in the elab¬ 
orate exei'daes of the writing musters, I think the reader will agree 
that no line, ovon hy aeoideiit, has « powerful expressive or emotive 
function. Ifow from wlmt bus already been said, it seenut that some¬ 
where among these hnrin traces at various depths, their intorsectious 
and consequences—iiU those qualities loading to the most expressive 
use of the metiinm—by accident the niagio qtiality of the work of the tool 
Bhouht have manifested itself. Perhaps the future will show what it is 
that u burin can do to an artist, or an artist to a huruii to achieve this 
complete steriliaation. The dedoition of lliia point would be a inoBt 
valuable gain in a negative sense, as of a thing to he avoideiL Perhaps 
one might euggoet that Uie inaptitnde in the angraver to recogiiiM tlie 


273 


miracU' coikirihuto:: to thiu result, so that tho physical appcaroiicu of 
the- phcuoiiienorr is niade imi«»suil»lt!, or furliupit that, tht focus of at’ 
teutloa of rhe artist Iwlhc elBowhcre—upon executioD, virtuosity, dooo’ 
rattvtf effect—its de^'clopmeitl vas preveoterf, 

Frotu. Uie tecltiLicul poiut of view ii ts possiblo tliat iu the future a 
miicii wider ap pit ration of the dirticl eu{?raved or etdied work of the 
artist will bo tuado to the tiiethoilg*of mass prinliiig at low cost. By 
“direct” t refer to predao tnechonicul niethoiis of reproduction rather 
than photograpliic means to transfer the appearance of an engraved 
print to the fiiml pHiitiug surface. Tfie printing by ordinary typographib 
toe^ tts i>f Ulustraliotis in cheap editions from the artist *s own original 
metal cuts (rather than from line or half-tone cats made pliotographi- 
eolly from them) could have on enortuous development if enough ar¬ 
tists ndth the tedmU-al competence to make the plates cotdd he found, 
and if pnntcrs and photoougravors could be persuaded to take a rea- 
soaahle view of this activity. The puhUe, given Utc opportunity, would 
learu very readily to dlstinguisli the finer quality of such work. 

With the increasing Uj;e of offset for fine work it mighl W intoreat' 
ing to gencralixe the experiuicut made by the Curwen Press hi Elngland 
tihout ten years ago in whi<di a wet proof of an engraving a'as tranS' 
ferred withoni the iiuervention of photography to a IttliogTapliio sur¬ 
face, from whidi it f^nild Itc printed either ^lireetly nr by offset. The 
accuracy of the repredoctitm. urns perfect, except of course for the lose 
of relief ahiive the print surface. However, with (he increasing use of 
intaglio mot hods of printing on paper (I’otngravure) and on fabrics 
(solid-deposit printing), tl will Iteconie [loseible to print frum the ac- 
tuai engraved surface of the artist's plate, formod into the roller ac¬ 
curately enough for the ditctiir blade to clear it, or jwsalhly hy means 
of an sccurntc mnehanicat reproduction on a cyclinilnual surface (alec* 
trolype methwl propofiini in Chapter 8). It ih true that the nornnil 
depth of “etch" in a rotogravure ci'Undar b only a few thousandths 
of an inch winle the depth of the engraved line may ho several hun- 
dredtlis, hut the electrolytic rcdepositlon of spongy nopper in to liiess 
lines, the snrfacc being protected with » “reidal,’' could overcome this 
dithcolty. 

For this reaoU to Uc attained it woutd Hi'st lie ueccBsary to convince 
such j>eopIe as the owner of the best-cquippod newspaper bi New York, 
and one of the most auccefiiiful puhlbhers (both of whom have fjean 
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consulted at ccrtahi roomeais) ihaJ what ta now being offered to the 
public is not, aa they ulaini, already too good for them tfj appre<sialtt> 
Perhaps commorcial artist* will free theniseirea front Iho tiiheretit 
coutrudiotion of their title and beeomo sullieienti.y familiar wiUi the 
eleinentB of tlie ptiniing proeesees, on which tin* rcprotluctioti of their 
works deptixids, to la' able to compose directly iii tliose proeesseSr in¬ 
stead of employing tiw iiigeamly of photographers to break down their 
sketches and (he b^duetry of printerB to put them together again. After 
aJl. tills is no moi-e than what is demanded of the *‘Aue** artist working 
in the print media for less reward. 

The relations, historical, actual and potential, between the arte of 
original gravure in the hands of the artist and the nomercius edieieut 
methods of mass pr in ling which have developed from thent can hardly 
l»e dealt with here. Another work of greater aiw would be needed to 
cover this very interesting subject, bat in passing one might retleei 
that the knowledge,.even the actual practice, of such ‘'primitive*' crafts 
could bo of great value to those in charge of the application of the 
fltahorate machine printing systems. Sncli n study could even make for 
a freer and liolder use of such equipnumt, frequently neglected becanae 
of the conventional formation and restricted graphic education of peo¬ 
ple in such positions. 

To leave the possible methods of vnlgarixation and muitiplicAtion of 
the resulU of the engraver** art, I hope that this book has sncceodwl 
in demonstrating the juiportance and richness of the long-neglected 
means of expression inherent in the plate media; tbal its technical in- 
formation will be of use to artists bold enough to undertake adventure 
bi printmaking; and thal some of the speculations in the concluding 
section will provoke artists to experiment in directions ivhich we have 
not yet foreseen. 
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